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21. Two notes, one of 120 dollars, payable in 6 months, and 
the other of $150, payable in 9 months, were discounted for $8,50. 
What rate of interest were they discounted at; Let z denote the 
interest of one dollar for 12 months ; then the amount of $1 in 
6 months being I-+Lz, and in 9 months 1 ＋ 5z the present value 


120 
of the bill due at the end of 6 mos. will, .*. be —; and that 
ITY: 
= | 150 120 150 
of the bill, due al the end Ol! 9 mos, I 22 5 © © Ik —— I= Fa 


—— (120 T 150 — 8, 50) = 261.50), by the question, and redue- 


5 120-+-90z--150--75z = 261. 51 EK. or 2701657 
11261. 5X( 81-10z4-3a?)} ; . . 246%—+ 435%z = (3 ＋ 102-8), 


2 | 
„. 4 + 25997 = P3S; ; hence, by art. 70, case 1, we find z = 
M 136 bad le 1295 —vY136*X1569)+ 1296x1202 —1295) 
Ses + (4588 Wn "I 11 
n 0 = $5.098 cis. Ans 8. 


9 gentlemen and 15 ladies will eat up 16 apples in 4 
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An oxen will eat up 10 acres in 9 weeks, Ki many oxen will 


eat up 24 acres in 18 weeks, the grass deing allowed to grow 
uniſormly? 
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part of his sto which Was not so expended 
1 rd ther „of. At the end of the third year his 

stock was doubled. hat was that stock? 
= the number of dollars required; then æ — 50 
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of the second year, and 5 — 900 = 
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OW 4 164— 18350 * 2 4. 1641850 

year TA - whence - — == 227. 
228 9 e 9. 


a 1 9 
and 322—3700=27z; by ragsposition 5z = 3700, and 
Aus. 


422740. 


= 


ey, 


—  -— 


k OLD AND NEW STILE. 


Numa, was lunar borrowed from the Greeks, 
amongst whom it consisted of three hundred 
and fifty-four days: Numa added one more to 
them, to make ubhe whole number odd, which 
was thought the more fortunate ; and, to fill up 
the definiency of his year, tothe measure of the 
-olar course, inserted likewise, or intercalated, 
after the manner of the. Greeks, an extraordin- 
ary month of twenty-two days every second 
year, and twenty three every fourth, between 
the twenty third aud twenty-fourth day of Feb- 
ruary :. the care of intercalating this month, and 
this supernumerary day, was committed to the 
college of priests, who, in a process of time, 
partly by a negligent, partly a snperstitions, 
but chiefly by an arbitrary abuse of their trust, 
used either to drop or insert them, as it was 
found most convenient to themselves, or their 
ſends, to make the current year longer or shor- 
ter. Thus Cicero, when barrassed by , a 
perpetual course of pleading, prayed. thatthere 
might be no intercalation to lengthen bis 
fatigue; and when proconsul of Cilicia. 
pressed Atticus to exert all hes interest to pre- 
vent any intercalation within the year, that it 
might not protract his government, and retard 
his return to Rome. Curio. on the contrary, 
when he could not persuade the priests to pro- 
long the year of his tribunate, by an intercala- 
tion, made that a pretence for abandoning the 
senate and going over to Czsar, 
* This licence of intercalating introduced” the 
conſusion above mentioned, in the computation 
of their time, so that the order of all their months 
was transposed from their stated seasons, the 
winter months carried back into autum, the au- 
tumnal into summer, till Cœsar resolyed to put 
au end to this disorder, by abolishing the source 
of it, the use of intercalatons; and instead of the 
Lunar to cetablish the Solar year, adjusted to the 
exact measure of the sun's revolution in the Zo” 


<diac, or to that period of time i 
boars MN an Boe Fas 


8 to the point from which it set ont ; and as 
this, according to the astronomers of that ag 
was shpided to be the un dr d and gi f Ü 

175 r howrs, she divided the days into 
5 al months: and to supply the des 
end, urs. by-whHieh they fell sert . 
the 01 's.congtcte course, he ordered A day to 
be intercalated after every four years, between 
twenty-third and twenty-fourth of February, 

But to make this new year begin, and proceed 
reg#larly, he was farced-to msert into the Gre 
ent year two extraordinary months, between do 

vember and December, the one of thirty three, 
the qther of thirty four days, besides the ordina- 
ry intercalary month of twenty three days, 
which fe'l into it of courte, which were all ne- 
eessary to fill up the number of days that were 
Jost to the old year, by the omission of 
intercalations, and to replace the months 
in their proper seasons. All this was effects 
ed by the car. and skill of Sosigenes, a cele- 
brated astronomer of Alexandria, whom -Cze- 
kar bad brought to Rome for that purpose; and 
a new kalender was formed upon it by 
Flavius, a scribe, digested according to the order 
of the Roman ſestivals, aud the old manner of 
eomputing their days, by Kalends, Ides, and 
Nones, whichwas published and avthoriched by 
the dictators edict, not long after his return 
Rom. Afriga. This year, therefore, was the lon- 
wee that Rome bad ever known, consisting of 
Mein months, of four Uundred and forty five 
days [us#ecalled. the last of the confucion 
eee 1 tintroduced {he Julian or Solar year, 
whe commen:ement of the ensuing Janua- 
ohen continues ig use to this day in- all 
bm zan countries, without any other variation 
than that of te old and new tile. 

This. difference of the old and new stile was o- 
casiongd by a regulation made by Pape Gregory, 
A. D. 1582; for it having been observed, that 
the computation of the Fernal Equinox was fall» 
en back ten days from the time of the Council © 
Nice, when it was found, to be on the 21s © 
March; according to which all the festivals of 
the church were then solemuly settled, Pope 
hep. by the advice of astronomers, caused! 
ten days to be entirely sunk and thrown out of 
the carrent year, between the 4th aud 15th of 
October, 8 | 
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QUID MUNUS REIPUBLICE MAJUS MELIUSVE AFFERRE POS- 
SUMUS, QUAM $1 JUVENTUTEM DOCEMUS, ET BENE ERU- 
DIMUs ? 
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State of South - Carolina? I HEREBY Certify that in purſuance of a M of the 

Secretary's Office. Legiſlature of this State paſſed the twenty-ſixth day of March 
Anno Domini One Thouſand ſeven Hundred and Eighty-four, entitled“ An Act for 
the encouragement of Arts and Sciences. I have regiſtered a Work entitled © K 
new and Complete Syſtem of Arithmetic, compoſed for the uſe of the United States, ® 
by Nicholas Pike of Newbury-port in the State of Maſſachuſetts, 

GIVEN Under my hand this fourteenth day of February Anno Domini One Thouſand 
ſeven hundred and Eighty-ſeven and in the Eleventh year of the Sovereignty and 
Independence of the United States of America. 

. PETE FEN EAV, Dep. Sec'y. 
— 

STATE of PENNSYLVANIA. 

I JONATHAN BAYARD SMITH N the Court of Common 
Pleas of Philadelphia County do certify that Nicholas Pike has on this 26th day of 
October 1786 regiſtered with me his name as author and . of a book entitled 
« A new and complete ſyſtem of Arithmetic compoſed for the uſe of the Citizens of the 
United States, by Nicholas Pike, A. M.“ agreeable to act o p. 5 

. MITHs 


Secretary's Office of the State of New-York, June 21ſt. 1787, 

I DO hereby certify that in the Miſcellaneous Book of Records remaining In this 
office, and at the 71ſt page thereof, the name of, Nicholas Pike, is, agreeable to 2 
law of this State paſſed the 29th of April 1786 r as Author of “ a new and 
complete Syſtem of Arithmetic compoſed for the ute of the Citizens of the United 
States,” RoßgkZT HARTrux, Dep. Sec'y. 


- 


Commonwealth of Maſſachuſetts, In the Houss of REPRESENTATIVES. 


CO)? the petition of Nicholas Pike, Eſq. praying that he may be exempted from Ex- 
$ op N in the publication of his Syſtem of Arithmetic, which he has. prepared 

r the public. 

Reſolved, That as the ſaid Syſtem may eſſentially ſerve the preſent and future gene- 
rations, the prayer of the petitioner be granted, and that he be and hereby is exempted 
from all Exciſ- uties in the neceſſary publications relative to the ſaid Treatiſe, and 
that the Collectors of Exciſe be and hereby are directed to govern themſelves accordingly. 

Sent up fox concurrence. ARTEMAS WARD, Speaker. 
In Senate May 1, 1787. Read and concurred, 
SAMUEL PHILLIPS, jun. Preſident. By the Governor, N 
JAMES BOWDOIN. 


True Copy. Atteſt, JOHN AVERY, jun. Secretary. 


4 DY E RTF 8 FF MS RS 
BA and Shop- keepers at a diſtance may be ſupplied, by the Author, 
with this Book by the hundred or dozen on very advantageous terms, through the: 
hands of any Merchants in Newbury-port or Boſton—or by directing a line to-the*Aus 
— or Mr Benjamin Larkin, Stationer in Cornhill, Boſton, where the money may be 
ent, | 
« *, The Author begs leave to inform the Public in general, and Printers and Bookſel- 
lers in particular, that he has complied with the Requiſitions of the ſeveral Acts through- 
out the United States, for the encouragement of Literature, he therefore hopes they 
will not incur the penalties of thoſe Statutes, by publiſbing or vending any ſpurious copies” 


WARD; — 
— 


this book. 
R E COMM EN D ATI VON. 8. 
Dartmoutk Univerſity A. D. 1786. 
AT the requeſt of Nicolas Pike, Eſq. we have inſpected his Syſtem of Arithmetic, 
which we cheerfully recommend to the public as eaſy, accurate and complete. 
And we apprehend there is no treatiſe of the kind extant, from which ſo great utili- 
ty may ariſe to Schools. 


B. WoorwarD, Math. and Phil. Prof. 
Jonx Sui n, Profeſſor of the Learned Languages, 


\do moſt fincere! in the preceding recommendation. 
Th: Mr TOO J. Warlock; Preſident of the Univerſity, 


> 


RECOMMENDATIONS. 


Providence, State of Rhede-Iſland 1785. 
HOEVER may have the peruſal of this treatiſe on Arithmetic may naturally 


conclude I might have fpared ona] the trouble of giving it this recommendation, 


as the work will ſpeak more for itſelf than the moſt elaborate recommendation from my 
pen can ſpeak for it: but as I have always been much delighted with the contemplation 
of mathematical ſubjects, and at the ſame time fully ſenſible of the utility of a work of 
this nature, was willing to render every aſſiſtance in my power to bring it to the public 
view: and hould the ſtudent read it with the ſame pleature with which I peruſed the 
meets before they went to the Preſs, am perſuaded he will not fail of 22 benefit 
from it which he may expect, or with for, to 2 his curiofity in a ſubject of this na- 
ture. The Author, in treating on numbers, has done it with ſo much perſpicuity and 
ſingular addreſs, that I am convinced the ſtudy thereof will become more a pleaſure than 
a taſk, | 
The arrangement of the work, and the method by which he leads the Tyro into the 
firſt principles of numbers, are novelties I have not met with in any book I have ſeen. 
Wingate, Hatton, Ward, Hill, and many other Authors, whoſe names might be ad- 
duced, if neceſſary, have claimed a confiderable ſhare of merit, but when brought into a 
comparative point of view with this treatiſe, they are inadequate and defective. This 
volume contains, - beſides what is ufeful and neceſſary in the common affairs of life, a 
reat fund for amuſement and entertainment. The Mechanic will find in it much more 
an he may have occaſion for; the Lawyer, Merchant and Mathematician will find 
an ample field for the exerciſe of their genius; and I am well aſſured it may be read to 
reat advantage by ſtudents of every claſs, from the loweſt ſchool, to the Univerſity, 
Kore than this need not be ſaid by me, and to have ſaid leſs, would be keeping back a 
tribute juſtly due to the merit of this Work, © Is, 
MES EI | B ENI AN INR WIS TT: 


- * Univerſity in Cambridge, A. D. 1786. 

Hal, by the defire of Nicolas Pike, Eſq. inſpected the following volume in 

manuſcript, we beg leave to acquaint the Public, that in our opinion it is a work 
well executed, and contains a complete ſyſtem of Arithmetic. The rules are plain, and 
the demonſtrations peripicuous and ſatisfactory; and we eſteem it the beſt calculated, 
of any fingle piece we have met with to lead youth, by natural and eaſy gradations, in- 
to a methodical and thorough acquaintance with the icience of figures. Perſons of all 
deſcriptions may find in it every thing, reſpecting numbers, neceſſary to their bufineſs ; 
and not only fo, but if they have a ſpeculative turn and mathematical taſte, may meet 
with much for their entertainment at a leiſure hour. 

We are happy to ſee ſo uſeful an American production, which, if it ſhould meet 
with the encouragement it deſerves, among the inhabitants of the United States, will 
ſave much money in the country, which would otherwiſe be ſent to Europe, for publi- 
cations of this kind. 8 . 

We heartily reeommend it to ſchools, and to the Community at large, and wiſh 
the induſtry and ſkill of the Author may be rewarded, for ſo beneficial a work, by 
meeting with the general approbation-and encouragement of the public. 

Jos Ern WiLLARrD, D. D. Prefident of the Univerſity. 
E. W1GGLESWORTH, S. T. P. Hollis, 
S. WILLIAM s, L. L. D. Mach. et Phil. Nat. Prof. Hollis, 


; | Yale-College, 1786. 

Un examining Mr. Pike's Syſtem of Arithmetic and Geometry in Manuſcript 

I find it to be a Work of ſuch Mathematical Ingenuity, that 1 eſteem my elf 
honored in joining with the Reverend Prefident Willard, and other learned Gentlemen, 
in recommending it to the Public as a Production of Genius, interſperſed with Origi- 
nality in this Part of Learning, and as a Book ſuitable to be taught in Schools—of 2 
tility to the Merchant, and well adapted even for the Univerſity Infirution.—1 conſi- 
der it of ſuch Merit, as that it will probably gain a very general Reception and Uſe 


throughout the Republic of 1 } 0 I; EZ NA STILEs, Preñdent. 


i Boſton, 1786, 
| hrs the known character of the Gentlemen, who have recommended Mr. Pike's 
Syſtem of Arithmetic, there can be no room to doubt, that it is a valuable per- 


tormance; and will be, if publiſhed, a very uſeful one. I therefore wiſh him ſucceſs 
in its publication. 0 T 


Janzs Bow20IN, 
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To HIS EXCELLENCY 
James Bowdoin, E/qurre, 
GOVERNOR AND COMMANDER IN CHIEF 


O F T H E 
COMMONWEALTH os MASSACHUSETTS 


AND 


RRE Ss I 7 


OF T HAK 


American Academy of Arts and Sciences. 
May IT PLEASE YOUR EXCELLENCY, 


HE Author of this Syſtem, anxious to procure 


for it a favorable Reception from his Fellow-citi- 
zens, takes the liberty of ſoliciting the Honor of your 
Excellency's Patronage. |; 


As this Work is the firſt of the-kind compoſed in 
America, he feels himſelf entitled to the candid indul- 
gence of the Learned in general—and from your Excel- 
lency's zeal for the advancement of the Sciences, and 


attachment ta the Republic of Letters, he reſts aſſured 


= 


- 


* 


DD fTenr ron 


that the Public will pardon him the ambition of in- 
ſeribing your Name to this Literary Attempt. 


Trar your Excellency may long continue the Orna- 


ment of your Country and the Delight of your Friends, 


is the ardent wiſh of 


May it Pleaſe your Excelleney, 
Your Excellency's much Obliged, 


moſt Obedient 
{ NG 61 


and very Humble Servant 


NICOLAS PIKE, 


Newbury CommonTpea}th of 
Maſachaſetts Jure 1. 1786. 
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P R EN AER 


T may, perhaps, by ſome be thought need- 
les, when Authors are ſo multiplied, to at- 
y JI KF tempt publiſhing any thing further on Arith- 
Ne N metic, as it may be imagined there can be no- 
r bßbing more than the repetition of a Subject 
| already exhauſted. It is however the Opinion 
of not a few, who are conſpicuous for their Knowledge in 
the Mathematics, that the books, now in uſe among us, are 
generally deficient iu the Nluſtration and Application of the 
rules ; of the truth of which, the general Complaint among 
Schoolmaſters is a ſtrong Confirmation. And not only ſo, 
but as the United States are now an independent Nation, it 
was judged that a Syſtem might be calculated more ' ſuitable 
to our Meridian, than thoſe heretofore publiſhed. 

Although I had ſufficient reaſon to diſtruſt my Abilities 
for ſo arduous a Taſh, yet not knowing any one, who would 
take upon himſelf the trouble, and apprebending I could not 
render the public more eſſential Service, than by an attempt 
to remove the difficulties complained of, with diſidence I 
devoted myſelf to the Work. | 

I have availed myſelf of the beſ® Authors which could 
be obtained, but have followed none particularly, except 
Bonnycaſtle's Method of Demonſtration. | 

Although I have arranged thè Work in ſuch order as ap- 
peared to me the moſt regular and natural, the Student is not 
obliged to pay a ſtrict adherence to it; but may paſs from 
one Rule to another, as his Inclination, or Opportunity for 
Study, may require. | | 

The Fæderal Coin, being purely decimal, moſt naturally 
falls in after Decimal Fractious. 


I have given ſeveral Methods of extrafting the Cube Root; 
and am indebted to a learned Friend, who declines having 
his Name made public, for the Inveſtigation of two very con- 
ciſe Algebraic Theorems for the extraction of all Roots, and 
of a particular Theorem for the Surſolid. 

And here I would obſerve that, in the Extraction of the 
Square Root, when more than half of the Root is found, the 
remaining figures of it may be found by divifion, mak- 
ing uſe of the laſt diviſor, and taking care to bring down ſo 
many of the next Figures of the Reſolvend, as there were 
Periods to come down, when you began the diviſion. 

Among the miſcellaneous Queſtions, I have given ſome of 
a philoſophical nature, as well with a view to inſpire the 
Pupil with a reliſh for Philoſophical Studies, as to the uſe- 
Fulneſs of them in the common Bufineſſes of life. 

The ſhort Introduction to Algebra, which is ſubjoined, 
was abſtratted principally from Bonnycaſtle, and that of Co- 
nic Sections, from Emerſon's Works. 

Being ſenſible the following Treatiſe will ſtand or fall, 
according to its real Merit or Demerit, I ſubmit it to the 
Judgment of the CanvD. 

With pleaſure I embrace this Opportunity, to expreſs my 
Gratitude to thoſe learned Gentlemen, Who have honored 
this Treatiſe with their Approbation, as well as to ſuch Gen- 
Hemen as have encouraged it by their Subſcriptions; and to 
requeſt the Reader to excuſe any errors he may meet with; 
for although great pains have been taken in correcting, yet 
it is difficult to prevent errors from creeping into the Preſs, 
and ſome may have eſcaped my own obſervation ; in either 
caſe, a hint from the candid will much oblige their 

moſt Obedient, 
and bumble Servant 
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To meaſure a Pyramid, or Cone 
To meaſure the Fruſlum of a Pyramid, or Cone 


To meaſure a Sphere or Globe 


. To meaſure a Fruſtum or Segment of a Globe 

To meaſure the middle Zone of a Globe 

. Ta meoſure a Spheraid 

To meaſure the middle Fruſtum of a Spheraid 

To meaſure a Segment, or Fruſtum of a Spheroid 
To meaſure a Parabolic Conoid 

To meaſure the lower Fruſtum of a Parabolic Conoid 
To meaſure a Parabolic Spindle 

To mecdſure the middle Zone, or middle Fruſtum of a 


Parabolic Spindls 
To meaſure a Cylindroid or Priſmaid 


To meaſure a ſolid Ring 
To meaſure the Solidity of any irregular Body, whoſe di- 


menſions cannot be taken 


Of the frve Regular Bodies 
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52. 
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Conic Sections. 
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Explanation of the CHARACTERS made nſe of in this 
Treatiſe. | 


HE fign of Equality: As, 12 Pence = 1 
Shilling, fignifies that 12 Pence are equal to 

1 Shilling : and in 2 that whatever precedes 
it is equal to what follows. | ef 
Tur Sign of Addition: As 5+5=10, that is, 5 


added to 5 is equal to 10.—-Read 5 plus 5, or 5 


more 5 equal to 10. 
f Tus Sign of Subtraction: As, 12—4=3, that is, 


12 leſſened by 4 is equal to 8, or 4 irom 12 and s 
remains—Read 12 minus 4, or 12 leſs 4 equal to 8. 
Tae Sign of Multiplication: As 6x5 = zo, that 
is, 6 multiplied by 5 is equal to z0— Read 6 into 
5 equal to 30. | 
RY. Tu Sign of Diviſion : As, 30=5 6, that is, 30 
> or 6)zo( | divided by 5 is equal to 6—Read 30 by 5 equal to 6. 
NumBERs, placed fraction-wiſe, do likewiſe denote 
8 diviſion, the Numerator or upper number being the 
Wes dividend, and the Denominator or lower number, 


25 


* 


the diviſor, thus, 22 is the ſame as 875 25235. 


„ 4 Tre Sign of Proportion, thus, 2 :4::8 : 16g 
that is, As 2 is to 4 ſo is 8 to 16. 

Sutws that the difference between 2 and 9 added 
nia to 6 is equal to 13—Read 9g minus 2 plus 6 equal to 
g—2+6==13? 13 and that the line a-top (called a Yincalum) con- 

nects all the numbers over which it is drawn. 


Nr S1GNnI1F1Es that the ſum of 3 and 5 taken from 
12375 i leaves or is equal to 4. | 'Y 
* S1GN1F1es the ſecond Power, or Square. 


: S1Gn1F1zs the third Power, or Cube. 


of 6; and 50|'= Cube of 50, &c. thus m ſignifies | 
either the Square or Cube, or any other Power. 
PxerixeD to any number or quantity, ſignifies 
[ that the Square Root of that number is required. 
i It likewiſe (as alſo the Character for any other root) 
A ſtands for the expreſſion of the root of that number 
| or quantity to which it is prefixed—As 4/ 36=6, and 


[4 108+30 212, e 305 6, Oc, 


We S1GNn1F1gs any Power in general, as 6] = Square 


y, or 


PrEPFIXED 


. 


EXPLANATION or CHARACTERS. 


Petrixap to any number, ſignifies that the Cube 
Root of that number is required, or expreſſed. 


„ —— 
„ or [7 As 7216 =6, and 513+216 = 9, Sc. —or 
216 [*=6, Er. 


— 
. S1Gx1F1Es any Root in general. As 36|* = 
V, or * Square Root, 216 | = Cube Root, &c. Thus - 
ſignifies either the Square Root, Cube Root, or any 
other Root whatever. 


Wu n ſeveral Letters are ſet together, they are 
ſuppoſed to be multiplied into each other; as thoſe 
abed ; ** 
in the margin are the ſame as 4 * Nc xd, and re- 
preſent the continual product of quantities or numbers. 


_ Is the reciprocal of a, and —is the reciprocal of La 


Ir a be the root, then a & a=aa or a* is the ſquare 

of a, and aX aX a=aaa or a* is the Cube of a, &c. 
Nate, The figure a-top is called the Index of the 
Power. 

IT is uſual to write Shillings at the left-hand of a 
ſtroke, and Pence at the right ; thus, 13/4 is thirteen 
ſhillings and 8 | 

_ Note, The uſe of theſe Characters muſt be perfectly 
underſtood by the Pupil, as he may have occaſion for 


them. s 
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ARITHMETIC, 


* RITHMET IHC ts the Art or Science of / 
computing by numbers, and conſiſts both in 
heory and Practice.—— The Theory conſiders 
the nature and quality. of numbers, and demon- 
ſtrates the reaſon of practical operations. 
The practice is, that which ſhews the method of 
working by numbers, ſo as tö be moſt uſeful 
and expeditidus for buſineſs, and is compriſed 
Ander five. principal or fundamental Rules, viz. 
NoTaTion or NuuERAT ION, ApBITIUN, SUBTRACTION; MULS 
TIPLICAT10N, and Divis1on ; the knowledge of which is fo ne- 
ceſſary that, ſcarcely any thing in life, and nothing in trade ca be 
done without it. D , 
N UM E RAT 10 N 
Teatugrn the different value of figures by their different pla- 
ces, and to read or write any ſum or number by theſe ten characters, 
o, 1, 25 3, 4» 5» 6, 7, 8, 9.0 is called a Cypher, and all the reſt are 
called figures or digits. The names and ſignifications of theſe cha- 
racters, and the origin or generation of the numbers they ſtand for, 
are as follow; o nothing; 1 one, or a ſingle thing called an unit 
ITlz=2, two; 2z+1=3; three 3 {4+1=4,' four; 417125, five 3 
5 11886, ſix; 6+1=7, ſeven ; 74128, eight; 8+1=9, nine 
9+1=10, ten, which has no ſingle character; and thus, by the 
continual addition of one, all numbers are generated. 
2. Besipx the ſimple value of figures, as above noted, they 
have, each, a local value, according to the following law; wiz. In a 
| - combination 


— 
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combination of figures, reckoning from right to left, the figure, in 
the firſt place, repreſents. its. primitive ſimple value; that in the ſe- 
cond place, ten times its ſimple value, and ſo on; the value of the 
figure, in each ſucceeding place, being ten times the value of it, in 
that, immediately preceding it. 2 3 

3. Tx values of the places are eſtimated according to theit order: 
the firſt is denominated the place of units; the ſecond, tens; the 
third, hundreds, and ſo on, as in the table. Thus in the number 
5293467-: 7, in the firſt place, ſigniſies only ſeven; 6, in the ſecond 
place, ſignifies 6 tens, or ſixty; 4, in the third place, four hundred; 
3, in the fourth place, three thouſand ; q, in the fifth place, ninety 
thouſand ; 2, in the ſixth place, two hundred thouſand ; 5, in the 
ſeventh place, is five millions ; and the whole, taken together, is 
read thus ; five millions, two hundred and ninety three thouſand, 
four hundred and ſixty- ſeven. 

A. cypher, though it is of no ſignification, itſelf, yet, it poſ- 
ſeſſes a place, and, when ſet on the right hand of figures, in whole 
numbers, increaſes their value in the ſame tenfold proportion ; thus, 
9 ſignifies only nine; but, if a cypher is placed on its right hand, 
thus, go, it then becomes ninety ; and, if two cyphers be placed on 
its right, thus, goo, it is nine hundred; &c. : 

To. enumerate any parcel of figures, obſerve the following Rule. 

FixsT, commit the words at the head of the Table, viz. units, 
tens, hundreds, &c. to memory; then, to the ſimple value of each 
figure, join the name of its place, beginning at the left hand, and 
reading towards the right. Mare particularly 1. Place a dot un- 
der the right-hand figure of the 2d, 4th, 6th, 8th, &c. half. periods 
and the figure over ſuch dot will, univerſally, have the name of 
thguſands.——2. Place the figures 1 2 3 4, &c. as indices, over the 
2d, 3d, 4th, &c. period: Theſe indices will then ſhew the number 
of times the millions are involved the figure under 1, bearing the 
name of millions, that under 2, the name of billions (or millions of 
millions) that under 3, trillions (or millions of millions of millions.) 


, E X A M. P L E. 
Sextillions Quintilli. Quatrill- Trillions Billions, Millions Units 


th. un. th. un. th. un. th. un. th. un. . th, un. C. X. t c. K. u 


6 5 4 E 2 3 ö 

913, 208; ooo, 341;620, 0573219, 3563809, 3793120, 406; 1 29, 763 
p 4: 
'D 'D D „ F. 
Nor zi, Billions, is ſubſtituted for millions of millions Trilli-· 
| ons 
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ons, for — — —— | millions—Quatrillions, for millions 
illions of millions of millions. | FARE. 

lions, Sextilions, Septillions, Octillions, Nonillians, De- 
cillions, Undecillions, Duodecillions, &c. anſwer to millions ſo often 
involved as their indices reſpectively denote. - | 

Nor E 2. The right-hand figure of each half-period has the place 
of units of that half. period; the middle one, that of tens, und the 
left- hand one, that of hundreds. ag de Hp de 


The APPLI'CATION. 

Write down, in proper figures, the following numbers. 
- Fifteen. 3 * Men 
. Two hundred and ſeventy-nine. 5 * 

Three thouſand, four hundred and three. — 

Thirty- ſeven thouſand, five hundred and ſixty ſeven. 

Four Etc one thouſand and twenty-eight. Tp 
Nine millions, ſeventy-two thouſand and two hundred. 
Fifty-five millions, three hundred, nine thouſand and nine. 
Eight hundred millions, forty four thouſand, and fifty five, __ 
Two thouſand, five 1 and iorty-three millions, four hun- 

dred and thirty- one thouſand, ſeven hundred and two. 


Write down, in words at length, the following numbers. 
8 437 709040 3476194 7584397647 


17 3010 879066 84094007 49163189186 | 
19 765% fois G690748591 500098400708 
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Notation by Roman Letters, 


J. One. XV. Fifteen. CC. Two hundred. 

II. Two. XVI. Sixteen. CCC. Three hundred. 

III. Three. XVII. Seventeen. CC CC. Four hundred. 

IV. Four. XVIII. Eighteen. D or 15. Five hundred. 

V. Five. XIX. Nineteen. DC. Six hundred. 

VI. Six. XX. Twenty. DCC. Seven hundred. 

VII. Seven. XXX. Thirty. -DCCC. Bight hundred. 

VIII. Eight, XL. Forty. DCCCC Nine hundred. 

IX. Nine. L. Fifty. M or CID. One thouſand, 

X. Ten. LX. Sixty. 199. Five thouſand. 

XI. Eleven, LXX. Seventy. T9099. Fifty thouſand. | 

XII. Twelve. LXXX, Eighty. 19991000. Five hundred thouſ. 

XIII. Thirteen. XC. Ninety. MDCCLXXXVIII. One thouſand 

XIV. Fourteen, C. Hundred. ſeven hundred and eighty- eight. 
A leſs literal number, placed after a greater, always augments the 

yalue of the greater; if put before, it duminiſhes it. Thus, VI is 6: 

IV 84 Mb 13 IX is 9. Kc. . 
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* 1000==5% 999+1=5 999 5. In like manner 400==4' y 994- 4, and 30 
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REM 20T 22027715: A DDI T J ON 
Is the putting together two or more numbers, or ſums, to make 


them one total, or Whole ſum. 


TESTER! 


$SIMPLE'ADDITION. 


x IS the adding of ſeveral integers or whole numbers together, which 


are all of one kind, or ſort; as 7 pounds, 12 pounds, and 20 pounds, 
being added together, their aggregate, or ſum total is 39 pounds. 
| 57 TRVILE. | 

Havinc placed units under units, tens under tens, &c. draw a 

line underneath, and begin with the units: after adding up every fi- 
ure in that column, conſider how many tens are contained in their 

Fin, and, placing the exceſs under the units, carry ſo many, as you 
have tens, to the next column, of tens: proceed in the ſame man- 
ner through every column, or row, and ſet down the whole amount 
of the laſt row.“ | 

Proor. Begin at the top of the ſum, and reckon the figures 
downwards, in the ſame manner as they were added upwards, and if 
It be right, this aggregate will be equal to the firſt Or, cut off 
the upper line of figures, and find the amount of the reſt ; then, if 
the amount and upper line, when added, be equal to the fum total, 
the work is ſuppoſed to be right, 4K | 


- 


ADDiT1ON 


®* Tx1s Rule, as well as the method of Proof, is founded on the known Axiom, 
2 The whole is equal to the Sum of all its parts.” The method of placing the num- 
bers, and carrying for the tens, is evident from the nature of notation ; for any other 
diſpoſition of the numbers would alter their value; and carrying one, for every ten, 
from an inferior to a ſuperior column, is, evidently, right, becauſe one unit in the latter 
caſe is equal to the value of ten units in the former. 1 5 
5 x the method of proof, here given, there is another, by caſting out the 
Hines ; thus: 
I. App the figures in the upper row together, and find how many nines are contain- 
ed in their ſlum. bf. L ; 
8 REJecrT the nines, and ſet down the remainder, directly even with the figures, 
n E rows, . 
5 3. Do the ſame with each of the given numbers, and ſet all the exceſſes of nines in 
a column, and find their ſum z then, if the exceſs of nines in this ſum, found as before, 
is equal to the exceſs of nines in the ſum total; the queſtion is ſuppoled to be right. 
Exaur rz. 
55 TxH1s method depends upon a property of the number 9, which, 
except 3, belongs to no other digit whatever z viz. that any num- 
ber, divided by 9, will leave the ſame remainder, as the ſum of its 


3 

471] 5.2 
5 figures, or digits, divided by g: which may be thus demonſtrated, 

6 


Ur 
by 
xceſs of nines 


Demonſtration. LE r there be any number, as 5432 ; this, ſepa- 
w—— | 1 — rated into its ſeveral parts, — a but LID” 


Therefore 54335 x 99945» $4X9944» +3 x 9+342=5 x 999 + 4x99 $3 x9 +5+4 
$37% And 22 99944 K- LZ SL 3 but-5 X 99944 x 9943.X9 is di- 
Hias N * 


viſible 


— . 2 oy - (> WE ER — 
0 4 . f 8 PR 2 2 3 « D 3 I Ph < 2 — 
: IN 2 we 7 * — A tl Þ a : Xx — — — . F 0 * 2 b < * 2 £4 1 4 at 1 ' $16.0 x 3 n 
OY - 5 — 7 W *% K 51 * Y — r . 2 * V RW * * * 
Cats » * Y * . — P- 4 wg — » : G 1 5 * 2 new. - a * 0 
292 5 TY v7 ts” * * <A 8 0 4 _— - 2 $ : N 4 v —cxdl 
c SAR 3 = k N 1 6 
e 2 WV 1 7 p l 5 * 1 —_— — ao — 4 
5 0 0 * . = 4 1 d >. BR H 
— — — apc —— — 3 * 2 — 
— (= > 


$DTMPLEADDITION.. 
Appirion and {SUBTRACTION TABL E. 


12 


NN 
e 
28005 
ls 


12 


12 


12 
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14 


1411 


* 


111 


6117 


1811611 


© 
16|17h18]19]20], 
I Ez 


711811 9120ſ21[22 


25 


When you would add two 
numbers, Look one of them 
in the left hand column, and 
the other a-top, and in the 
eommon angle of meeting, 
or; at the right hand of the 
firſt, and under the ſecond, 


vou will find the ſum.—as, 


5 and 8 is 13. 1 
When you would ſubtract: 
find the number to be ſub- 


tracted in the left-hand co- 


jumn, run your eye along to the right-hand till you find the num- 
ber from which it is to be taken, and right over it, à-top, you will 
find the difference. —as, 8, taken from 13, leaves 4. 


on bog N F T2 65 
Tc Cwt. Miles. Yards. Gain Sul 
I 12 123 1234 12345 987054321 
2 34 456 5678 Gon 123450789 
3 55 789 9098 98765 234507891. 
4 78 12 7654 43210 345578910 
5 90 345 3210 12345 466789123 
6 I 678 69 67890 567879287 
7 23 gol 4713 74100 678900028 
8 45 234 131 64786 789400690 
9 67 567 9128 19876 548769138 
— h — —.— - = A. — wa "4 
2 —̃ (—' — — — — 
VT” 9 10 
1234567 1234567 67 1234667 
2345078 723456 123, 9876543 
3455789, 34565 4567 2102865 
4507890 4566 389098 4321234 
5078209 333 654321 5682098 
6789098 90 1234567 6543218 
7 — Tl 2 
p SUBTRAC-. 
viſible by 9 ; therefore $432, divided by 9, will leave the inder 
de N 7 ns the — will hold 123 of ee — he ein 


this method, 


ame property belongs to the number 3: however, this Inconveniency attends 
that, although the work will always prove right, when it is ſo; it will 
not, always, be right, when it proves ſo ; I have ] 


erefore given this demonſtration 


more for the fake of the curious, than for any real advantage. 


22 SIMPLE SUBTRACTION, 
S PIT A AU TA ©: Ne 


| | TzAcHETH to hkes- D . 5 
0 * the 1 to ,'excels * 8 — e 1 
| 0 1 


; m it ãs Fee n 


©] * 


enen th Sid! the difference mw GRIER 4 oY 
ech are of a like kind: Ns 1 
* L THY 


| Pracz the larger number e and abe 16& Ader 
Yo that units may ſand undet units, tens under tens; &c. then, 
4 wavy a line underneath, 8 1 with the units, and ſubtract the 8 
| ower from the upper figure ſet-down the remainder ;.but if the 

| Lower figure be greater than the u per, borrow ten, and ſubtracdt the 

| lower figure therefrom ; to this difference, add the upper figure, 
which, being ſet down, you muſt add one to the ten's place of the 

Jower line for that which you borrowed ; and thus 8 — 
the whole. t 


PR OO. 


Ix either ſimple or compound Subtraction, add the remainder and 
the leſs line together, whole ſum, if the work be right, will be equal 
to the greater line: Or, ſubtract the remainder from the greater 
Line, and the difference will be equal to the leſs, | 


GRAN” Lp 


2 
. A . Miles. Yards. Feet, Cwt. 
From 25 305 4670 58934 879647 9187641 


Take 12 103 4020 6182 164348 91843 
Rem, . 
Proof, 
— — — — — 
1 5 s 9 
$00200300400500600700800900 10000 1000000 
98076054032011023045067089 9999 I 


— — — — — —— 1 
MULTI Mb 
T Dem. Wuxx all the figures of the leaſt number are leſs than their correſpondent y 
ps in the greateſt, the difference of the figures, in the ſeveral like places, muſt, 3 
ether, make the true difference ſought ; becauſe, as the ſum of the parts is e * bt 


to the whole; ſa muſt the Sum or the differences, of all the ſimilar parts, be equ 8 
the difference of the whole, 1 "I 
2. WHEN any figure in the grea ateſt number is leſs than its correſpondent figure'iim 
N. leaſt, the ten, which is added I by the * 1 is the value of an unit in the ngxt higher 

the nature of no the one which is added to the next - ace 


tation; 1 
Fr che aft number, ie h.to ah te corcpoadent pac of th . 2 
ys Mb 


8 IMPEE MVULITHIPBICATLON. 25 


F M Abba Trike RTE AS „ ce m 

F May be accounted the moſt ſerviceable Nile in Arithmetic 1 Ty 

=E reacheth how to increaſe the greater of two numbers given; as tom 

5 as there ate units in the lefs:; ;—performeth the work of many addi- 

tions in the moſt compendious manner brings numbers of 

denominations inta fmall; as pounds inte Millings, penos or far 

9 things ue, and, by knowing the value of one thing, we find the vu 
lue of many. . 
I conſiſts of three parts. 

1. Tn Multiplicand, oe number ge to he 5 aud, 
commonly, the largeſt number. yo 73 01818 
2. Ear n number ta multiply by, commonly, be 

leaſt number WD 
3. Tus Product is the reſult of theavbth, -om the: auſver. with 


queſtion, 
SIMPLE MULTIPLICATION 


Is the multiplying any two numbers together, without having re- 
gard to their ſignification.z as. times 845 56, &c. 


Nen 16% 1 %% n DIY 10 x 
ESI 


2] 31.41.51. 6] 7 LN“ 11 1 
4410S 18} 20 22J 24 
6 
5 


LL gl1zÞ1 5Þ151z112417270 361 331 360 - 
| 8[12]:6þz0f24125132] -36þ-40] 44] 48þ- - 
EEE; 
 [12þ1 5[24130[36142148}: 54] 60] 66] 7a 
14121128135142149456] 63] 70] 77] 84 
[16124132140148156[04] 
18127136[45|54[03]72] 81 go] 99108 
20|30[40|; at60|70}80Þ ge[1oof11c}120 
4411221334445 5þ66þ7 7188} i 9g] 1o[1211132 1 * 
EE 
To: hears this Table, far: Multiphication.: Find: your uleiphicr: is 


the left hand column, and your multiplieand a- top, and in the com- 
mon 


{? f 
1 . 


5 ingly ; 3 which is only taking Fram one place, and adding as much to another, whereby, 
he total is never changed: and, by this mean, the. greater is reſolved, into.ſych, patts,. * 


$ a are, each, 2 — or equal to, the fmilar parts of the leſs ; and. the difference, 
1 * as correſponden together, will, evidently, make. up the di of 


= 
added to the lead, l, — * * ; for che difference of tuo — 


4 SIMPUE MULTI EI ATN 


mon angle of meeting, or, againſt your multiplier; along at the 
right-hand, and under your multiplicand; you will find the product, 
or anſwer. un 0% 15 5338970 513 lin 11 
Do learn it for Diuiſan: Find the diviſor in the left: hand column, 
and run your eye along the Row to the right-hand till you find the 
dividend, then, directly oyer the dividend ] a- top, you will find the 
quotient, ſhewing how often the diviſor is contained in the dividend. 
| Im IG 97 
C A 3 * 1.55 2e 11 | Ninn: 1 J 
War the multiplier is not more than 12, always placing the 
greateſt number uppermoſt, ſet. the multiplier underneath, units 
under units, &c. hs 5 er as the Table directs, ſetting down the 
unit - figure under units, and carrying the tens to the next place, in 
all reſpects as in ſunple addition. $6157 2:41 21: Pubs un T 8 
' 1100212UD 
I | - PROS Fr 1; » TT. ANY * 


o wong: 


; k \& 35" oh 


1 of | ” 1 þ Rar = & k. » A. *+ % 
Murter the multiplier by the multiplicand; 


COTE CECTT 24043 C4 
„ 0D AMP LE g. n d ion: 03 | 
| > * FREE 1 I 
1 87934 (769308 4980076 763898 
* | 330 C4 4 * 4 5 
— — —— — — 
Product ee ee een . 


nen 
7 9565 e e 


n "WE. 2 — | 9 
— — — — 
— — — — 
9 ů——— 4 — — 11 
4879567 3864734 3593478649 
pO. | [9\. | 111641 12 
— — 0 
— — — — — 44. 230R 7"PE7 WI JOS . 1 4 8 
. 4 42.4 $5.06, we | 5 | a 


Wr the multiplier conſiſts of more places than one, multiply 
each figure in the multiplicand by every figure in the multiplier, be- 
ginning with the units, and placing the firſt figure of each product 
exatly under its multiplier: laſtly, add theſe ſeveral products toge- 

Frny 91 1 003-8 Dass L IO? 1 | ther, 


Dem. Wurx the multiplier is a fingle digit, it is plain that we find the Pro- 
duct ; for, b mo every figure, that is, every part of the multiplicand, we mul- 
Uply the whole; and, the writing down the products, which are leſs than ten, or the 
excels of tens, in the places of the figures multiplies, and carrying the number of tens 
to the product of the next place, is only gathering together the fimilar parts of the re- 
iſpective products, and is therefore the ſame- in effect, as though we wrote down the 
multiplicand as often as the multiplier expreſſes, and added them together ; for the ſum 
of every column is the product of the figures in the place of that column; and the prag 
ducts, collected together arg evidently equal to the whole required product. 


- 
r 7 7 * * % 9 . — 
1 8 = oy FEET LAS 05 . A * 238 464 — _ j 
Wr 1 LETS LACS . 6. "9 N „ 2 22 a 8 p ER ET E 
1 4 þ 1 we - % - 7 
— PIT, 4 ä | | n 
p 0 0; ( — Sh * * 7. ao ita x$ , ad 
— = — — _ — — & 


= 5 
* 
N 
"= 4 
4 - 
The 
"A l 
"7 } 
4 0 , 
1 1 
1 
oo, 1 
« 1 
4 4.7 
S I 
1 5 
1 * 
a nd 
by 
> 2 
. 
* 
F * 
* 
4 
* 4 
q 
J 
* I 
, . 
44 1 
4 3 
- 3 
#$ 0 4 
4 N 
# 4 
e 1 
70 . 
N 5 
7 0 
. 11 
1 57 
3 0 
Mi 
? 2p 
* 
13 
4 * 
F ö 
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A 
4 r 
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7 SIMPLE MULTIPLICATION. 23 
3 ther, in the ſame order as they ſtand, and their ſum will be their 


f © total product. | 3 | 
1 | EXAMPLES 


4 
9 7 FN 1 rs. 
Bi 6357534 8324629 46293845 
* - 47 a .. 70 
9 : 44502738 g 5 
"0 25430136 I: 
9 Prod. 298804098 % 2 
4+ 5. 6. 
647906 769483 91867584 
4873 9152 — 6875 
3157245938 6959949416 631589640000 
D C A8 E 3. 


t Ir the multiplier be a number, made up of more than one figure ; after we have 
found the product of the multiplicand by the firſt figure of the multiplier, as above, we 
ſuppoſe the multiplier divided into parts, and, after the ſame manner, find the product 
of the multiplicand by the ſecond figure of the multiplier ; but as the figure, by which 
we are multiplying, ſtands in the place of tens, the product muſt be ten times its imple 
value, and, therefore, the firſt figure in this product muſt be noted in the place of tens, 
or, Which is the ſame, directly under the figure we are multiplying by. And, proceed- 
ing in the fame manner with all the figures of the multiplier, ſeparately, it is evident 
we ſhall multiply all the parts of the multiplicand by all the parts of the multiplier ; 
ans", theſe ſeveral products being added together, will be equal to the whole required 
product, - 

Tux Reaſon of the method of proof, depends upon this propoſition, that if two num- 
bers are to be multiplied together, either of them may be made the multiplier or multi- 
plicand, and the product will be the ſame. 

A ſmall attention to the nature of numbers will make this truth evident; for 5 x 9= 
45=9x5z and in general, 2X3x4Y5 x 6, &c, =3}x2X6x5 x4, &c. without any regard 
to the order of the terms; and this is true of any number of factors whatever, | 

N. B. By factors are meant the multiplier and multiplicand. 

Tur following examples are ſubjoined, to make the reaſon of the Rule appear as 
clearly as . og 


4753 


-5 237956 
— 3728 N 
* aw 3X5 e hen : | 5 
25 = Sox, 1903648 = $ times the multiplicands 
35 = 7ooXs 475912 = 20 times ditto. 
20 == 4ccOXg 2000008 = 70o times ditto, 
ö 30 — X 5 713868 — 3000 times dittos 
4 323705 =64753x5 $87099963=3728 times ditto. "WA 


1 MurrirricrTlex may alfo be proved, by caſting out the nines; but is liable to 

th = 1 mentioned. | FRETS a | 4 

N iT may likewiſe be, very naturally, proved by diviſion; for t uct, being divi- 

8 ded by cither of the > wg will, — os the other and 1 not — 

a for the pupil to be taught diviſion, at che ſame time with multiplication, as it not on- 
ly ſerves for proof ; but alſo gives him a readier knowledge of them both; but it 
would have been contrary to good method to have given this rule in the text, becauſe 
the Pupil is ſuppaſed, as vet, to be unacquainted with diyifions 


I 26 SIMPLE MULTIPLICATION. 
1 Cat 2 


10 produced by the multiplication of any two numbers in the Table, 
fl multiply the multiplicand by one of thoſe figures, firſt, and that 
1. product by the other: and the laſt product will be the total required. 5 


EXAMPLE s. 


1. 2. 3. 
Mult. 59375 by 35. 39187 by 48. 91632 by 56. 


7 
7X5=35 

415625 

5 


— —— — 


2078125 


4. 8. 6. 
Mult. 91738 by 81. 35963 by 72. 847396 by 99. 


/ 


mY 


, 7. 8. 9. 
Mult. 38462 by 108, 749357 by 121. 9043278 by 144 


CASE 4. 


i 

| 

| 

| Warn there are cyphers on the right-hand of, either the mul- 
| tiplicand, or multiplier, or both, negle& thoſe cyphers ; then place 
| the ſignificant figures under one another, and multiply by them on- 
| 

| 

| 


ly ; add them together, as before directed, and place to the right- 
hand as many cyphers as there are in both the factors. 


EXAMPLE $, 


o 
- 4 _ 
DnTy©wn_ oe —ê — — ͤ 


. ˖ —— —— «k, . 


Tux reaſon of this method is obvious: for any number, multiplied by the — — 
nent parts of another number, muſt give the ſame product, as though it were multiplied 
by that number at once: thus, in example firſt, 5 times the product of 7, multiplied 
— Ge given number, makes 35 times that given number as plainly, as 5 times 7 
make 35. | 


— — — — m —— — 
LY 
** oo 
CRE 


; Warn the multiplier is a compoſite number, that is, when it is 


- LE 


SIMPLE MULTIPLICATION, 27 


| EXAMPLES 
. 1. 2. 3. 
67910 956700 930137000 
5600 320 9500 
Prod. 330296000 306144000 8836301500000 
4. 5. 6. 
359260 8196000 623000 
736 59180 | «589000 
1 Prod. 2645590640 485039280000 306947000000 
CAS E 5 


Wur x there are cyphers between the ſignificant figures of the 
© multiplier, omit multiplying by them, and place the firſt figure of 
each product of the ſignificant figures, exactly under that figure by 
© which you multiply; laſtly, add them together, and their ſum will 
be the total product. 1 

1 | 


; 


} E X AMY IL ESV. es 
| : . : 
1 5397 85030 48976850 
1 8009 | 7005 400030 
4 48573 01182 
43176 
Prod. 43224573 599838159 19592209305 500 
CAS E 6. 


To multiply by 10, 100, 1000, &c. ſet down the multiplicand 
underneath, and join the cyphers in your multiplier to the right- 


E x AMP IL E S. 


— — — 3 a — — 
FE, 4 ae 


1. 2. 3. 4. 
57935 849333 613975 8473965 
10 100 N 1000 10000 
Prod. 579350 71 
— — — — —¾ 8 — — 


— — 


— — 3 


rr 
— — 


—B „„ 
— * >» 


— ec 


uy 1 — 3 _ 2 > — * * 2 1 — wr” 1 


! 
l 


—— 


* —C 


— 
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2 SIMPLE MULTIPLICATION: 


SS E0E a: 1 
To multiply by 99, 999, &c. in one line; place:as many dots at 
the right-hah ” the multiplicand, as there are figures of 9 in your 
multiplier, which dots ſuppoſe to be cyphers, then, beginning with 
the right-hand. dot, ſubtract the-givez multiplicand-from the ne 
one, and the-remainder will be the total product. fr 


- 
- „ — 


EXAMPLE $, 
Brkt; 


0 1 I 
ö 6473+» 72 857389 G 384975. 
e . ii bor! 
— — ——— — 2 


E 2 — PR 


-— 62827” 85653151 * 53844375024 


Tnar theſe Examples may appear as clear as poſſible, I will illu- 
ſtrat them by giving another, 0999970 1190005 0108 nnd 
Mutt. 37 1957 n to the rule, 371967 « . - Miguend. 


M 

e ˙ r. 

371595033 371595037 Rem. or to- 
cid 2 A'S E | 8. * 


— 
” 


To multiply by 13, 14, 15, Kc. to 19 inclufively, atone muhipli- 
cation, | „„ 


m - —— - 


2— ——k—b 


My RULE, I. 248522 be 
Murrtrrr the multiplicand by the unit-figure of the multipli- 


er, and add to the product of each multiplication that figure which 


ſtands next on the right hand of that which you multiplied, and, to 
the laſt figure in the multiplicand, add what you catry ot 


l 


. 4 are 
W F * 2 24 : & +.4 " er . 
dc: £3 EXAM PL E.S. 
of «fiIL +4 14 12 


+ Hxxx it may eaſily be ſeen that, if you multiply any ſum by q, the product will 8 | 


be but g tenths of the product of, theſame ſum, multiplied by 10; and, as the annexing a 
dot, or cypher, to the right hand of the multiplicand, ſuppoſes it to bg increaſed ten- 
fold; therefore, ſubtracting the given multiplicand from the ten- folg multiplicand, it is 
evident that - the remainder will be nina - fold the: ſaſd given multi licand equal to the 


product of the ſame by 9; and the ſame will held, true of any number of nines. 


- Note, Wann the multiplieand hag a fractioh added to it, as one fourth, one fo &c. 
| 20 ſuch a part of the multiplier as the fraction makes, to the laſt product :— it when 
xs.» part of the mul- 


ſuch fraction belongs to the multiplier, add to laſt uct ſ 
nplicand ar the dente... . 


A9 


. 
= 
bs. 


SIMPLE JMULTIPLICATION: ag 
| E. X A.1M BL ZE 5s... 


25 2 Q& 2 4. ey 6.5 7. 
55497 84916 19345 7398 9108 61773 54937 
211 13 7K 24 1 In 50 08 


In example firſt, I ſav, 3 times 7 is 24, 1 put dowty1 and carry 23 
ſaying, 3 times g is 27, and. 2, that I carried, makes. a9, and. , the 
right-hand figure. to 9, makes 36; I put down 6, and carry 3: then 
3 times 4.18 12, and, 3 which, I carried,” makes 15, and-g, its. right 
hand figure, makes 243 therefore I, put down 4, ang, carry. 2,; ſay- 
ing, 3 times 5 Is 15, and'2, which T carried, makes 19, and, 4, its 
glu habe figure, makes 213 I, therefore, put down, 1, and, carry 2.37. 
ſaying, 3 times 6 is 18, and*2, which T carried, makęs. 20, and. 5, its 
right-hand figure, makes 25, I therefore ſet downs, and. carry 2.3 
laſtly, the 2 Which T carry, and 6, the laſt figure in the multiplicand,, 


make 8, which gives the tTtal product. 


R UL 2. 


To multiply by 13, 14,15, & to 19: dere your multiplier at 
the right of the multiplicand, with the fign of multiplieation be- 
tween them, and multiply with the unit-figure, only, of the multi- 
plier, removing the product one figure to the right-hand of the mul- 
tiplicand : then add all together, and their ſum will be the total 
product. „% TNT LO a 


1 E x A N * L.E.'S, 
1. 5 2. . # vo Lat 4. 4 * 144 £30 
75964 X13 7598X14 76013 X15 8196 X16 3179 X17 
227892 2 4141 M.A 


_- 


—— —  __ _ — 


— =. 


g — — 
Prod. 9826 32 | 


OO — — 


& 


I 


— — — 
= - 


+0 ALB 6 


—_———— — 
-— 


To multiply by 111; 112, 113, &c. to 119, ſo as to. have the pro- 
duet in one line : multiply the multiplicand by the unit-figure, on- 
ly, of the multiplier, and add to each multiplication the zwe. figures 
which ſtand next on the right-hand to that which you multiplied, 


and to the two laſt figures, ſeparately, add what you carry. 


EXAMPLES. 


% SIMPLE. MULTIPLICATION. 


Ex A Mp IL E 6. 


8 2. 4 a g. 
5297 38975 89193 76435 781572 
111 - 32-5 113 1 14 115 
— — — — . — — 
Prod. 
8 8. 9. 
43958 "Gon 499789 9417 
| 116 117 118 119 
1120623 


"Is the laſt example I ſay, 9 times 7 is 63, I ſet — and ca 
6; then, 9 nc 9, and I carried makes 15, and . its 2 
5 figure, makes 22, I ſet down 2 and carry 2, then, g times 4 is 
25 and 2 J carry is 38, and its right-hand Faure, I — 75 make 
; I fet don 6 and carry 43 then, ꝗ times 9, is 81, and 4 I carri- 
— is 8 5, and 4 and 1, its right-hand figures, make go, I put down 
o, and carry 9, which I add to 9 and 4, the two laſt figures, and they 
make 22, I then put down 2 and carry 2; laſtly, this 2 and 9 make 
11, which I ſet down, and the product is complete, 


| ; CASE 10. 
To multiply by 101, 102, 193» &c, to 109, fo as to have the pro- 
duct in one line 
* n 


MvuLT1yLY the multiplicand by the unit- figure of the multipli- 
er, and add to it the next right-hand figure, but one, to that which 
you multiplied, remembering to add to the two laſt figures in your 
multiplicand, ſeparately, what you carry. 


E x AMP LES. 


I 2. — 3 12 
57691 89726 75964 84975 
101 102 — 10g 104 
Prod. | | 
6. 7. 8. 
64791 58493 8493294. 
106 107 108 
Prod. | 
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In the laſt example I ſay, 9 times 9 is 81, I ſet down 1 and carry 
$; then, 9 times 7 1s 63, and 8 I carry IS 71, I ſet down 1 and carry 
7 ; then, 9 times 4 is 36, and 7 I carry is 43, and , its right-hand 
figure but one, makes 52: I ſet down 2 and carry 5, ſaying, g times 
6 is 54, and 5 I carry is 59, and 7, its next right-hand figure but 
one, makes 65 : I ſet down 6 and carry 6, which I add to 4, the laſt 
figure but one in the multiplicand, and it makes 19 ; I ſet. down o, 
and carry 1, which I add to 6, the laſt figure, and it makes 7, which 
J ſet down, and I have the whole product. 


e i 


To multiply by 101, 102, 103, &c. to 109: multiply by the right- 
hand figure, only, of the multiplier, removing S* two fi- 
gures to the right-hand of the multiplicand: add all together, and 
the ſum will be the total product. , 1 


EXAMPLES, 


1. 2. 3. | 
64795 X101 79164 Xi02 37598 X103 
64795 | 


Product. 6 54429 5 


4. | . e 
73967 104 84973 X105 748794 X 106 


Prod. | 
7. 8. 9. 
37958 X 107 395867 * 10ĩ 5916379 X109 


CASE 11. 
To multiply by 21, 31, 41, &c. to 91, in one line: 


RU Lx. 


Fraser, bring down the unit- figure of the multiplicand, which 
will, always, be the unit- figure of the product, then multiply every 
figure of the multiplicand by the ten's figure of the multiplier, and 


to each product add the figure, which ſtands next on the left-hand 
to that which you multiplied, 


EXAMPLES. 


* 


SIMPLE MULTIPICATTON. 
b eee eee 


* 
1 * 


2. „ eee I... | 7 a RS 
6493587 935846 3584956 715298543 
Rex a us ' TW 41 n 


an : 6. 1212 8. 
537984 326478 938467 4793 
8 71 ＋7 81 91 


Frod. 5. 1336163 
— — — * 83 * ary 


In the laſt example, I firſt bring down th&uhiſt-figure 3, of the 
multiplicand, for the unit-figure of the product; and, then, I ſay, 
9 times 3 is 27, and q, its Jeft-hand-figure, makes 36, Reſet down 6 
and _— then ꝗ times 9 is 81, and 3 I carry is 84, and 7, its 
left-hand figure is 91; I ſet down 1 and carry ꝙ, ſaying, 9 times 7 is 
63, and ꝙ I carry is 72, and 4, its left-hand figure, is 76 : I ſet down 
6 and carry 7 ; laſtly, 9 times 4 is 36, and 7 I carry makes 43, which 


4 I ſet down, and have the product complete. 
4 TORS x Ru 1 E 2. | 
"IM To multiply by 21, 31, 41,-&c. to 91: multiply by the ten's fi- 
1 gure, only, 5 the multiplies, and ſet the unit-figure of the product 
1 under the place of tens; add them all together, and their ſam will 
1 be the total product. | 
i 5 Ex AMG LES. 
1 1. a 2. | 7 4. 
li 73918 X21 66934 X31 86789 X41 759846 X51 
ll 147830 
1! 1552278 
il! 
4 os 6. , 7. p 8. F 
1 37954 X61 73958 X71 84937 K 54937 R% 
jo —ͤ— — — — 
: CAS R 12: / 


To multiply by 22, 23, 24, Kc. to 293 ſo as to have the ptoduck f 
in one line; multiply every figure of the multiplicand by ay 
; gure 
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re of the multiplier, and add to each product ice that figure 


f 
which ſtands next on the right-hand of that figure you multiplied; 
and to auge the laſt figure of the multiplicand, add what you carry. 


LI B01 EE 


L241 2. | Jo g 2557 
649978 eee, O76 
ad th | | * 


23 24 25 
Prod. | | 8 ale 4 
| — — s — — —b' 
6. FR ! 7. ; 3, 
73758 91337 849358 7657 
>= 26 27 N 28 "Y 
Prod. 8 222053 


| 


Ix the laſt example, I ſay, g times 7 is 63, I ſet down 3 and carry 
6 ; then, 9 times 5 18-45, and 61 carry is 51, and 7, its right-hand 
figure, added tie, makes 65, 1 therefore ſet down 5 and carry 6, 
ſaying g times 6 is 54, and 6 1 carry is 60, and 5, its right-hand fi- 
gure, added tai , makes 70; I ſet down o and carry 2; then, 
times 7 is 63, and 7 1 carry is 70, and 6, its right-hand figure, add- 
ed twice, makes 82; I ſet down. 2 and carry 8; Jaſtly, I add this 8 to 
twice the laſt multiplicand- figure, and they make 22, and the whole 
product ſtands as above. LID | oh ions 471 
To multiply any number, wiz. whole-or Decimal, by any number, giving 
only the Product. -4 . 
Pur down the Product-figure of the firſt figure of the multipli- 
cand by the rixsrT of the multiplier To the product of che 
SECOND of the multiplicand by the F1&sT of the multiplier, add 
the number to be carried, and the product of the rIRSHH of the 
multiplicand by the szcon of the multiplier ; then, carrying fot 
the tens in the ſum, put down the reſt. To the product of the 
THIRD of the multiplicand by the rar of the multiplier add the 


number to be carried, and the product of the s of the mul- 


tiplicand by the sz:conD of the multiplier, alſo, the product of the 
ikst of the multiplicand by the THIRD of the multipher, 
carry the tens, and put down the reſt, and fo proceed till you 
have multiplied the n1GazsT of the multiplicand by the loweſt of 
the multipher. Then multiply the nu EST of the multiplicand 
by the sxconD of the multiplier ;: add the number to be carried; 
and the product of the laſt but one of the multiplicand by the » 
of the multiplier, and the product of the laſt but Two of the mul - 
tiplicand by the Four TH of the multiplier, &c.. Then to the pro- 
duct of the LasT BUT oNE of the multiplicand by the Four E of 
the multiplier; and ſo proceed till you have multiplied the LasT of 
the multiplicand by the laſt of oe, multiplier, which fiſhes the work. 


Example. 
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Example. | Explanation. 
Mult:5321415 AN 4220 
g By 44111 IX 4 T2 T1 5 X 5 =31 
Prod, 12526610910 4X4+3+1X5+5 .X 3 =39 
ix4+3+4xX5+1X3+5 7 2 =40 


2 N I T 41 1 K 5 T1 X 3 T1 XxX 2 =37 
5 z +2-X K + 4-2 =36 
5 7 1 1 3 1 3 K 5 ＋1 2 K 3 1 1 X 2 =46 
551413 * 3 ＋ 2 * 2 =42 

5 * 31413 * 2 =25 


52 + 8 2132 


D-1-*V-'T}.S Iro. 


TzacueTH to ſeparate any number, or quantity given, into any 
number of parts aſſigned; or to find how often one number is con- 
tained in another ;—or from any two numbers given, to find a third, 
which ſhall confiſt of ſo many units, as the one of thoſe given num- 
bers is comprehended in the other ; apd is a conciſe way of perform- 
ing ſeveral Subtractions. 

TERRE are four principal parts to be noticed in Diviſion, wiz. 

1. Tur Dividend, or end oo given to be divided. 

2. Tae Diviſor, or number given to divide by. 

3. Tre ee or anſwer to the queſtion, which ſhews how 
often the diviſor is contained in the dividend. 

4. Tur Remainder (which is always leſs than the Diviſor, and 
of the ſame name with the Dividend) is very uncertain, as there is 
fometimes a Remainder, and ſometimes none, 

Drv1s10x is both ſimple and compound. 


Mvu1.TiPLY the diviſor and quotient together, and add the re- 


mainder, if there be any, to the product ;—If the work be right, 
that Sum will be equal to the dividend. 


. SIMPLE DIVISION 
Is the dividing of one number by another, without regard to their 


values: as, 56, divided by 8, produces 7 in the quotient : that is, 
$ is contained 7 times in 56. io t | 


- 


CAS E 


Aecenbix s to the rule, we reſolve the dividend into parts, and find, by trial, the 
number of times the diviſor is contained in each of thoſe parts; and the only thing 
which remains to be proved, is, that the ſeveral figures of the quotient, taken as one 
number, according to.the order, in which they are placed, is the true quotient of the 
whole dividend by the diviſor ; which may be thus demonſtrated. Dem. 


by 
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C4488, 


Rur. Firſt, ſeek how many times the diviſor is contained in a 
competent number of the firſt figures of the dividend ;—when found, 
place the figure in the quotient ;—multiply the diviſor by this quo- 
tient-figure, place the product under the left-hand figures of the di- 
vidend ; then ſubtra& it therefrom, and bring down the next 2 | 

0 


Dem. Tur complete value of the firſt part of the dividend, is, by the nature of 
notation, 10, 100, 1000, &c. the value of what is taken in the operation; accordingly, 
as there are 1, 2 or 3, &c. figures ſtanding before it; and, conſequently, the true value 
of the quotient-figure, belonging to that part of the dividend, is alſo 10,100, 1000, c. 
times its ſimple = ; but the true value of the quotient-figure, belonging to that part 
of the dividend, found by the rule, is alfo 10, 100, 1000, &c. times its fimple value; 
for there are as many figures ſet before it, as the number of 1 figures in the di- 
vidend; therefore, chis firſt quotient- figure, taken in its complete value from the place 
It ſtands in, is the true quotient of the diviſor in the complete value of the firſt part of 
the dividend, For the ſame reaſon, all the reſt of the figures of the quotient, taken ac- 
cording to their places, are, each, the true quotient of the diviſor, in the complete value 
of the ſeveral parts of the dividend belonging to each; becauſe, as the firſt figure, on the 
right hand of each ſucceeding part of the dividend, has a leſs number of figures ſtand- 
ing before it, ſo ought their quotients to have; and ſo they are actually ordered: con- 
ſequently taking all the quotient-figures in order, as they are placed by the rule, th 
.make one number, which is e — to the ſum of the true quptients of all the fever 
r of the dividend; and is therefore the true quotient of the whole dividend by the 

iviſor, a | 


THrAT no obſcufity may remain, in this demonſtration, it is lluſtrated by the fol- 
lowing example. 


Diviſor 25)74503 Dividend . » 
3ſt. part of the dividend is = 74000 
2.5 X 2000 50000 —= — 2000 the Iſt, quotient 


Iſt, remainder = 24000 
add 500 


24, part of the dividend = 24500 
25x900 = 22500 — — 900 the 2d quotients— 


2d. remainder = 2000: 
add CO 


3d. part of the dividend = 2000 — — $0 the third quotient. 


26x30 =. 2 
00 
add 3 
4th, part of the dividend = 3 
25X0 % — — © the ath quotient, 


lat remainder == 3 — 2980 = Sum of all the quotients, 
or, the Anſwer, 


Explanation, IT is evident the dividendis reſolved into theſe parts, 24000 
for the firſt part of the dividend is conſidered only as 74; but — fe 18, N ; 
and therefore its quotient, inſtead of 2, is 2000, and the remainder 24000 ; and ſ0'g 
the reſt; as may be ſeen in the operation; = 
WukEN there is no remainder to a divifion, the quotient” is the abſolute and perſect 
anſwer to the queſtion 3 but where there is a remainder, it may be obſerved, that. it 73 
0 
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of the dividend to the right-hand of the remainder :—If when you 
have brought down a figure to the remainder, it. is ſtill leſs than 


the diviſor, a cypher mult be placed in the quotient, and another fi- 


gure 


.® & «© ww 


IT is ſometimes difficult to find how often the diviſor may be had in the numbers of 
the ſeveral ſteps of the operation: the beſt way will be to fin 

of the diviſor may be had in the firſt, or two firſt figures of the dividend, and the anſwer, 
made leſs by one or two, is, generally, the 1 wanted; but if, after ſubtracting the 
product of the dĩiviſor and quotient from the dividend, the remainder be equal to, or ex- 
ceed the diviſor, the quotient-figure muſt be increaſed accordingly. 

Tux reaſon of the method of proof is plain; for fince the quotient is the number 
of times the dividend contains the diviſor, the product of the quotient and diviſor, muſt, 
evidently, be equal to the dividend. 

TuHxkz are levetal other methods made uſe of to prove diviſion ; as follow, viz. 


4 4 4 fp © 


SuBTRACT the remainder from the dividend ; divide this number by the quotient, 
and the quotient, found by this diviſion, will be equal to the former diviſor, when the 
work is right. 
| Ru L RE 2. 


App the remainder and all the products of the ſeveral quotient- figures multiplied by 
the diviſor together, according to the order in which they ſtand in So work, and 
ſum, when the work is right, will be equal to the dividend. 

HERE, the numbers to be added are the products of the diviſor by every figure of the 
quotient, ſeparately ; and each, by its place, poſſeſſes its complete value; therefore the 
tum of the parts, together with the remainder, muſt be equal to the whole. I will illy- 
ſtrate the whole by an example proved according to the ſeveral different methods, 

79)9 3 76 54 32 1(12501953 4 
79 ; 79 ＋ 34 remainder. 


I TI2517577 
I - 8 2 
N + 34 
*396 2 
2395 987654321 Proof by multiplication, 
2 0 „ 1 54 | — 
« +/+ 79 * 987654321 
0 0&0 © F———_ 3 
s © * „ 7 5 3 — -IWs-+ 02 72 
„ „ „ein 12501953)g8765 287(79 Proof by diviſien. 
. & 0-0 CES 7513 71 
E23 © „ „ „ 42 2 -» ————— 
2 +++ J9 5* 112517577 
3 #® © 0 @ ⁵˙— 112517577 
9594 „ „ „ 271. — — 
2 2. 237 * 
„„ 30 


98765 4 3 2 1 Proof by Addition, 


W need only to refer to the example; except for the proof of addition; where 
+ may By 3 That the Afteriſms ſhew the numbers to be added, and the dotted 
3 Heir order. d J l 


how often the firſt figure 


rr 


_ 


1 


8 


2 (— 2 — 
. * n 
1 * Q * 
2 a 4 * 


— — — 1 1 — — 
0 n b — 3 * 
5 83 ' 1 * 
PLE * * 
* . V 
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ure be brought down; after which, you muſt ſeek, multiply and 
ubtract, till you have brought down every figure of the dividend. 


EXAMPLE S. 


Diviſor. Dividend. Quotient, 
3175817668505 


2 Rem. 
Proof 
58605 Quotient 
* 3 Diviſor + 2 
— 


175817 


In this example, I find that 3, the divi- 
ſor, cannot be contained in the firſt figure 
of the dividend, therefore, I take two fi- 
gures, viz. 17, and enquire how often z is 
contained therein, which finding to be 5 
times, I place the 5 in the quotient, ani 
multiply the diviſor by it, ſetting the firſt 
figure of the multiplication under the 7 in 
the dividend, &c. F then ſubtract 15 from 
17, and find a remainder of 2, to the right 
hand of which I bring down the next fi- 
gure of the dividend, viz. 5, then, I en- 
quire how often the diviſor 3, is contained 
in 25, and, finding it to be 8 times, I mul- 
tiply by 8, and proceed as before, till I 
bring down the 1, when, finding I cannot 
have the diviſor in 1, I place © in the 
quotient, and bring down 7 to the 1, and 
proceed as at the firſt. | 


Obſerve, that in multiplying by 3, I add in the 2. 


2. 3 0 
29)153598(5296 6493)91876375 (14150 
145 0493 
85 26946 
58 25972 
279 9743 
261 6493 
188 32507 
174 32465 
14 425 
4. | 8. | 6. 
28)503775( 35)197184( 85 (944660 


7. . 9. 
603798567 “  3479)483956795( $679)19647394( 


XAMPLES, 


- 
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Ex AMG IL ESV. 
11. l 


10. | : 
38473) 1191846930 1 641976) 9187642959 
5823789079 1822376496 0%/%//%fę 


13. 
123456789) 12193 2631112635269 


CAS E 2. 


Wär x there is one cypher, or more, at the right hand of the di- 
viſor, it or they muſt be cut off; alſo, cut off the ſame number of 
figures from the dividend, and then proceed as in Caſe firſt : But the 
figures which were cut off from the dividend muſt be placed at the 
right-hand of the remainder. 


TY 1% 8 MY YA 


1. 2. 
65100) 3794326175 (8374 5193 Joo) 893764308930 
325 
$44 z 
520 91710)476583( 


243 
195 | 4. 

— 875000)917647894300009( 
482 

455 


276 
260 


1675 Rem. 


5. 6. 7. 
uot. Quot. Rem. Quot. Rem. 


110)9584]6 Rem. 100)76495]80 1[000)93751839]462 


Note. In dividing by 10, 100, 1000, &c. when you cut off as ma- 
ny figures from the dividend, as there are cyphers in the diviſor, 
your work is done; thoſe figures, cut off at the right hand, are the 
remainder, and thoſe on the left, the quotient, as above, 

CASE 


1 Tux reaſon of this contraction is eaſy to conceive ; for the cutting off the ſame 
figures from each, is the ſame as dividing each of them by 10, 100, 1000, &c. and it is 
evident, that, as often as the whole divitor is contained in the whole dividend, ſo often 
muſt any part of the diviſor be contained in the like part of the dividend ; this method 
is only to avoid a ncedlefs repetition of Cyphers, which would happen in the eoni- 
mon way. * 
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Q 4A 8&8: 3. 


To perform diviſion without ſetting down the multiplication : 
Firſt, ſeek how often the diviſor may be contained, as before direct- 


ed ; place the figure in the quotient, and multiply it by the diviſor: 


ſabtra& the unit-figure of the multiplication from the dividend, and, 
if you are obliged to borrow in ſubtracting, you muſt add one ex- 
traordinary to the next multiplication, an proceed as before. G 


EXAMPLE $ 


To | SS B+ 2. | 
756)647395(856 3197091678460 
4259 4, 


—— 


4795 
259 


.a 


- 


99 —— 0 4 — 5. 
eee e 


In the firſt example I find the firſt quotient- figuxe to be 8; then, 
I fay, 8 times 6 is 48 ; ſubtract the unit-figure 8 from the 3 in the 
dividend, and g remains; then, as I was obliged to borrow 1 in ſub- 
tracting, I carry 5, that is, 4 tens in 48, and one ten I borrowed, 
make 5 tens; ſaying, 8 times 5 is 40, and 5 I carried, makes 45 
then, 5 from 7 and 2 remains : I now carry only 4, as I borrowed 
none in ſubtracting; next, I ſay 8 times 7 is 56, and-4 I carry, is 60, 
which, ſubtracted from 64, leaves 4 ; I now bring down the next 
figure, and proceed, in the ſame manner, through the whole. 


Cr © 


Snort Diviſion is, when the diviſor does not exceed 12. 


Nun 


Fixsr, ſeek how often the diviſor can be had in the firſt figure, or 
figures, of the dividend; which, when found, place in the quotient; 
0 then, 


Tux reaſon of this rule is the ſame as that of the general Rule, page 34+ 


— 
* 


— 


K eee EE 
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@ - SIMPLE /DIVISION. 
then, mentally, multiply your diviſor by the figure placed in the quo- 


Your 
= * 
——— — _- 


tient, and ſubtract the product from the like number of the left- 
hand-figures of your diyidend, and the units which remain, muſt be 
accounted ſo many tens, which you muſt ſuppoſe to ſtand at the left. 
hand of the next figure in the dividend, and to be reckoned with 
it; then, ſeek how often you can have your diviſor in thoſe two fi- 
gures ; but, if nothing remain, you muſt then ſeek how often your 
diviſor is contained in the next figure, or figures, and thus proceed 
till you have done. 


EXAMPLE Ss. 


Diviſor. Dividend. 2 3. 4. —.— 
271935 351903 5)633795 68471937 7) 193847 


Quot. 35967—1 


6. 
8)5437846 


— ——_—_—— — 


p " " , + % 
— — — — H— — — — — 
— 


CAS E 5. 


Wazen the Diviſor is ſuch a number, that any two, or more, fi- 
gures in the Table, being multiplied together, will produce it, di- 
vide the given dividend by one of thoſe figures ;—the quotient, thence 
ariſing, by the other, and ſo on; and the laſt quotient will be the 
anſwer. +! r | | 
; Gert | E x A M- 


+ Tn1s follows from the contraction in caſe 3d. of fimple multiplication, of which 
is only the reverie ; for the fourth part of the half of any thing is evidently the 

me as the eighth part of the whole; and fo of any other number. 

As the learner,  at'preſent, is ſuppoſed to be unacquainted with the nature of fracti- 
ons, and as the quotient is incomplete without the remainder ;z I ſhall here give a rule 


for finding the true remainder, without having recourſe to fractions. 


8 Ru L x. 
MvuLTIPLY the quotient by the diviſor: ſubtract the product from the dividend, 


and the reſult will be the true remainder. 
Taz Rule which is moſt commonly made uſe of, when the diviſor is a compoſite 
number, is - 


| R UL E II. 
Murx rr x the laſt remainder by the preceding diviſor, or laſt but one, and to the 
uct add the preceding remainder ; multiply this ſum by the next preceding diviſor, 


and to the product add the next preceding remainder ; and ſo on, till you have gone thro' 
all the diviſors and remainders, to the firſt. 


EXAMPLES» 


C 
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'E x AMS ES. 7 
1 . I one merbed. 204112 $4. method, + 
509047] 1055583. | eee Wt 
+. earned 1 394 4 * en BHT 02 3. T4 A 
zo 8 98480 7, ors EE 
Quot. 2728-3 »: Quot. 27 7 8 . 14 
1 * 4 . f 207 , a 
r 
Na 
Bude AS 
6233 * " 7 * 
e Web a 7 Remainder. 


— "ag add in the firſt remainder 3, and they * Ke 57, CL true 
Sogn An the econ 2 60 N ary by 95 BE , Art 5 
9, 7 remains, therefore multi 1 tlie WM rer Ws act, by g, add- 
vis 5 in the I, q ank they make 5 as Vefore:—Fhe rg met od is 
1 4» 


. 
evident, and thek's that the 1 een * fue e 
. 3. 
ges 018560 pes 5093075 | 309573976 
| 12175353999 e lee, ep nete e 
* 1177 gg Laken 
6788357 divided by i Arte the lag 
| 1 the 
a * 4 8 multiply | by.7's the lat Mt. A 
05) 14232—s * | 
$)abgb—2 add 7 ſecond remainders 
Pag I Mid mm. 
— multiply at x 7 the firſt diviſor, 
4 . 2 


7 KY "5 the firſt remainders 


47 the true remainder. 


To explain this rule from de example, we may obſerve that every unit in the fieſt 
Auatient may be looked upon as containing 6 of the units in the given dividend, conſe- 
quently, every unit, which remains, will contain the ſame ; therefore, this remainder 
muſt be multiplied by 6, to find the units it contains of the e given dividend. Again, 


each unit in the next quotient will contain 5'of the Werber ones, or 30 of the firit, 
by 3% ory which is the 
* fame 


| that 46 times 53 therefore, w! what remains moſt be milGp 


11 IST £ 38 


—— 
— WC Is 
CIA. _ 22 
p a . JL" 38 fn > 2 
by . I" => * 
4 A; * 1 


p = * * 
8 * * — 
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* 5 = l __ - — 
0 — - l 0 
4 a „ 91 8 — _— * 2 r 
— _ " <0. Sw a 44 AN = . . — XY 1 2 jo by Gas - — V — >, os — 
—— — k —— l = — — 4 1 x — — 4 — * 
* * — — — —— — — 2 At 1 — — — a. WTF — ry — ah, 2 F EP 
- I act N _ 3 a — - = ws - * 
— . * . . = x \ . x 2 lu _ — dine. e249 is is ee, re - : wad, 
— — — — - — — =  "—_ — = 1 — 2 T a — = A 
_ — 5 = } Y - 3 4 2 
— — - — — = * — My —— — — — — — ke 44 
— * — py - — — a —_ — — —- — 8 — 
- « - < — — — — - — — - 
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_ — —— — pa — — — * 12 o — > — — — — — 
— —„— * * nw _— — — — — — - . 
— - — — — — 
pe * — — — 
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2. From the aforementioned property peculiar to the digit 9, it 


nex d, is divided by it, the quotient will conſiſt, wholly, of ſuch di- 
gits, and ſo many gths of an unit over ; hence the following method, 


24 Nn B: L:i'E-'s; 


Supplement to Cuntractions in Multiplication, 
1. Tax ſhorteſt method of multiplication, when the multiplier 


is any even part of 100, 1000, &c. is by diviſion : for if the multi- 


plicand be increaſed by a number of cyphers equal to the places in 
the multiplier, and a part of that product taken for the ſame pro- 
portion, which the multiplier bears to 1, and the ſame number of 
cyphers annexed to it, the quotient will be the true product. 


2. Multiply 57638 by 334. 


1. Multiply 39756 into 125. 
33 of 100, therefore, 


125=5 of 1000, wherefore, 


8) 39756000 3)5763800 
4969500 Product. 19212663 Product. 


3- Multiply 91378 by 3333+ 
3331 ＋απν of 1000, therefore 
3)91378000 


- 1394593334 Product. 


follows, that whatever other digit, with any number of cyphers an- 


EI 


of multiplying by repetends of any of the digits. 
2 I | 2 


- r Ae I: = 2 Me * "IS; . 3 *. — 2 
as Ge boſe ENELS pa ECIEGS 


| . 2. 1 T 
me 
5 5 1600000 9) 3236400000 | 9) 15192000 
r 
Product. 5732760 Prod. 359596404 Prod. 168631 bh 


* 4 8 
o 4 it 
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TABLES =» COMPOUND ADDITION. 
7 i. Mo E x. 


marked. 
Note, 4 Farthings | Penny 4. 
12 Pence make one 4 Shilling . 
20 Shillings Pound . | 
Farthings 


ſame thing, by 6 and 5 continually : Now, this is the ſame as the Rule; for, inſtead of 
finding the remainders, ſeparately, they are reduced from the bottom, upwards, ſtep by 
ſtep, to one another, and the remaining units, of the ſame Claſs, taken as they occur, 


RRE 


5 


T A B L E 8. | 43: 


2 
Farthings. . 
4 =. 1 Penny. | 
48 = 12 = 1 Shilling. 
950 = 240 = 20 = 1 Pound, 
Pence Tables, 
d. „ a. 7. 7 | d. 7. 4. 
a 1 120 8.10; ; 2-2-2 2 
3 16 130 -= 10 10 N ry: =" 
40 2 34 140 2 11 8 4 = 48 14 2 168 
er 130 2 08 12 0 15 = 180 
88 150 2 1% FF EY oo RS 
20 10 170 2 14 2 755 17 204 
da 8 180 = 15 $8 = .00. 4 us 
g90';-=" 7:0 190 = 15 10 9 108 19 = 228 
100 = 8Þ 4 | 200, "1078 10 = 120 | '20 = 240 
110 2 9 "IT 233260 
2. Troy Weight. t 
24 Grains Pennyweight, marked grs. pwt. 
20 Penny-weights > make one Ounce, B 
12 Ounces | Pound Iþ or lb. 
Grains 24 = 1 Pehny-weight. 
480 = 20 = I Qunee. 
5760 = 240 = 12 = 1 Pound. 
3. Avoirdupots Weight.* | 
16 Drams | Ounce, marked dr. c. 
16 Ounces Pound, Tos 
28 Pounds make one quarter of a hundred weight, qr. 
4 Quarters J hundred weight or 112 pounds, Cwt. 
20 Hundred wt. 55 Ton. T. 
| Drams 


I By this weight are weighed Gold, Silver, Jewels, EleRuaries, and all Liquors. 
A Ounce of Gold is divided into 24 parts, called carats, and an Ounce of Silver, 
into 20 parts, called pennyweights ; therefore, to diſtinguiſh fineneſs of metals, ſuch 
Gold as will abide the fire without loſs, is accounted 24 carats fine: If it loſe 2 carats 
In trial, it is called 22 carats fine, &c. | 

A pound of Silver, which loſes nothing in trial, is 12 ounces ſine; but, if it loſe 
Ipwts. it is 1102, * fine, &c. rr 

Al Lo is ſome baſe metal with which Gold or Silver is mixed, to abate its fineneſs., 
Twenty-two carats of Gold, and 2 carats cf copper are eſteemed the trüe Standard for 
gold coin in England, the alloy being one eleventh of the fine gold: amd 1102. pts. 
of fine Silver, melted with 18pWts. of copper, make the true Standard for Silver coin. 

Note. 175 Troy Ounces are preciſely equal to 192 Avoirdupois Ounces, and 175 Troy 
pounds are equal to 144 Avoirdupoiſe. 1 lb. Troy = 5760 grains, and 1 lb. Avoirdu- 
poiſe = 7000 grains, , 

By Avoirdupois are weighed all coarſe and drofly goods, grocery and'chandlery 
wares ; bread, and all metals, except Gold and Silver, | 

A Barrel of Pork weighs 220lb,—a Barrel of Beef, zzolb.—a Quintal of Fiſh, 1 Cwt. 
avoird.—r2 22 things make 1 dozen; 12 doz. 1 groſs, and 144 dozen 1 great groſs. 
20 particular things make 2 ſcore, | A 


$=> a7 


* * 4 


e — e 
—— D —— — 
— re — DS _ 
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- 
4 # CY - 
- _— — 
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us 


« . ABL ES - 
Drams : as 
16 2 Ir | 
256 = 16 = 1 pounid. 
7168 — 448 — 28 1 quarter. 
28672 = 1792 = 112 = 4= 1 hund. weight, 
573440 = 35840 = er 380 20 1 Tes, 
4. Apothedaricy IVeight. * : 
20 Grains . | Scrupl2. | biarktd gr. 9 
3 Scruples F. Dram. 1 
8 Drams me 5 Ounce - e co 5 | 
2 Ounces f Pound. | | 
20 Grains 1 Sctuple. EA gr 
60 = $=j | L Dk os 
489 = 6-54: 85=- 1 1 Dunice Hh 
5760 = 2535 = 96 = == .1 pound. 
5. C 2 Alps 1 UP 
2 Inches, and one fifth ji: ON ail marked In. na. 
4 Nails, or 9 Inches Qua:ter of a yard, qr. 
4 Quarters of a yard, or 36 Inches. 3 Yard * yd, 
3 Quarters of a yard, or 25 Inches | El-Flemiſh E. Fl. 
1 of a yard, or 4 Inches > make 14 Ell-Engliſn E. E. 
c Quarters of a yard, or 54 Inches IE. French E. Fr. 
4 Quarters, 1 Inch & one filth, or ; 
37 Inches and one fifth | EL peared „E. 885 
3 Qarters and two thirds ( Spaniſh Var. 
: Nails 48 1 Quarter. * | 
1 16 1 1 Tard. 
I2 = > 1 Flemiſh Ell. 
20 — 5 = 1 Engliſh Ell. 
24 2 6 = 1 French Ell. | 
6, 
lb. A Stone of Iron Shot, lb. 
A Firkin of Foreign, Butter 56 or hq: {man's IT 
— — 5a 94 —— Butcher's, Meat. 
A Barrel of —— Anchovies , 30 A Gallon of Train Oil 3; 
— Soap 256 A Tod 13 _ — 28 
— Rains 112 A Weigh — — 182 
A Puncheon of- Prunes 1120 A Sack A 03 
A Fother of , Lead 191 -. -. A laſt — — 436 


S Al the weights now. uſed: by Apothecaries, above grains, are Avoirdupois. 
Tar Apothecaries' pound and ounce, and the pound and ounce, Troy are the fame, 
only Cit; erently divided ans ſubdivided, 


AL) Scotch and It ſh linens ate 2 by the English or American yard, Which 
| 


is. the ſame, aud all Dutch linens by the Ell-Flemith ; but are all told | in America by the 


America yard ; though the Dutch linens are fold in England ob: the El:-Engliſh, and 
the Seotch-and iriſh linens, as in America, 


Tux Scotch allow one Englith yard in every ſcore yards. 


2 


o I 


3 Barley-corns 


T A B L E 9 is 


6. Long Meaſurr. @ 
* 


- 


” fith marked bar. in. 


12 Inches | Foot | | feet. 
Feet | Yard Tr . J&. 
oi Yuatds, or 165 feet as | 9 Rod, Perch, or Pole pol. 
o Poles 8 1 make 1 4 Furlong fur. 
8 Furlongs MM 
1 9 I Degree of 4 3g 
697 Statute miles, nearly, | ö | great Circle. | Js 
| i vi Agreat Circle 
350 Degrees EN ' of the Earth,” 
Or in Meaſuring Diſtances, | 
7.55 Inches I Link. 
2 inks 1 Pole. 
100 Links make 1 Chain, 
10 Chains 8 1 Furlong, 
8 Furlongs 1 Mile, 
Barley-corns. 3 1 Inch. 
JU = 12 = 1 Foot. 
108 =. 35 32 1 
Jo; = | 198 = 462 1 = 1 Pole: 
23760 = [7965 = 660 = 220 = 40=1 Furlong. 
190882 = 6336 = 5:b0 = 1760 BE $26'=8=1 Mile. 
| Inches. Links. 
722 = 1 Poles or Perch 
193. 4 275 =" | 3 Chan 
792 = 100 = 4 =" 1 Furſong. 
7929 = 1000 = 40 = 10 = 1 Mie. 
63360 = 8000 =320 = 80 A 821 
/* Time. 1 
50 Seconds Minute, marked s. m. 
60 Minutes Hour 5 
24 Hours ( Day | 5 
7 Days make one d Week W. 
Weeks | | Month mo. 
13 Mouths, 1 day & 6 hours Julian year yr. 
| Seconds 


J THz uſe of long meaſure is to meaſure the diftance of places, or any other things 
waere length is conſidered, without regard to breadth. 


Note. bo Geometrical miles make a Degree.—4 Inches a Hand.—5 Feet a geometri- 


* 
Cal pace. 


a Gunter's Chain. 
1 Br the Calendar, 
THizaTy Days h 
FEBRUAR, tw 
Wu you can d! 
Biſſextile, or Leap- 


3,1154 Lines 
3 Miles make a League. | i 
the year is divided in the following manner. 

ath September, April, June and November; 

venty-eight alone, and all the reſt have thirty-one. 


de, 6 Points make 1 Line, 12 Lines an Inch, 12 Inches a Foot, and 
French Toiſe, or Fathom, equal to 


i Engliſh foot equal to 11 Inches 


— 


Feet ons 


6 Feet 4 Inches 8, 812875 Lines, Engliſh. meaſure. 
„French. —566 Feet, or 4 Poles make 


vide the year of our Lord by 4, without any remainder, it is then 
Year, in which February has 29 days, 


46 T- A: B: I. RS. 


% 


Seconds 60 


— 1 Minute. 
3600 = 60 = 1 Hour, 
86400 = 1449 = 24 = 1 Day, 
604800 = 10080 = 168 = +7 = 1 Week. 
241920 = 40320 = 672 = | 28 = 12 Month. 
d. h, Wo d. . 
' 31557600 = 525960 = 8766 = 365 6=52 1 6 1 Julian year. 
„ Ms 4. 


31888154 == 525969 = 8766 = 365 6 14 = 1 Periodical year, ¶ 
31556937 = 525948 = 8765 = 365 548 5 1 Tropical year. 


8. Molion. 


60 Seconds _ 3 Prime minute marked * ? 
60 Minutes Degree 8 
zo Degrees make 14 1 Sign 5 


ö The whole great circle 


12 Signs, or 360 degrees of the Zodiac. t 


Seconds 60 = 1 Minute. 
3600 = 60 = 1 Degree. 
108-20 = 1800 30 1 Sign. 
1296000 = 21600 = 360 = 12 = Zodiac. 
9. ' Land, or Square Meaſure. 
144 Inches Square foot. 
9 _ Yard, 
r Yards, or 
5 Feet \ make I 4 rags 
40 Poles 1c 4 Rood, 
4 Roods,or 160 Rods ; A 
or 4840 yards e 
640 Acres — Mile. 
Inches 144 = 1 Foot. 
1296 = 9g= 1 Yard. 
39204 = 2723 = 204== ..1 Pole. 


568160 = ._ 10890 = 1210 = 40 = 1 Rood. 
6272640 = 43560 = 4840 = 160 = 4 = 1 Acre. 
4014489600 = 27878400= 3097600=102400=2560=640=1Mile, 
: 10. 


Tux civil Solar year of 365 days being ſhort of the true by 5h. 48m. 577, occaſi- 
oned the beginning of the year to run forwards through the ſcaſons nearly one day in 
four years, on this account Juris CSA ordained that one day ſhould be added to 


February, every fourth year, by caufing the 24th day to be reckoned twice; and becauſe 
this 24th day was the ſixth (ſextilis) before the kalends of March} there were, in this 
year, two of theſe ſextiles, which gave the name of Biſſextile to this year, which, being 


thus corrected, was, from thence, called the Julian year. 


q A juft and equal meaſure of the year is called the periodical year, as being the time 
of the Earth's period about the Sun; in departing from any fixed point in the heavens, 
and returning to the ſame again. 

Tur ſeveral points of the Ecliptic having a retrograde, or backward motion, the 
Equinox will, as it were, meet the Sun ; by which mean the Sun will arrive at the Equi- 
nox, or firſt point of Aries, before his revolution is completed, and this ſpace of time is 
called the tropical year. 

4 Tax Zodiac 14 a great Circle of the Sphere, containing the 12 Signs, through 
which the Sun paſles, | 
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10. Solid Meaſure. | | 


2 
1728 Ow | 4 Toe, = 
27 Feet ! | Oc | 
Feet of round Timber, or | TH or thats 
W o feet of hewn Timber 7 make 15 = 2 
128 Solid Feet, i. e. 8 in length, 4 | Cord of Wood. 
in breadth, and 4 in heighth | 2 
II. Wine Meaſure. + 
2 Pints 2 ' Quart . - marked pts. qts. 
4 Quarts Gallon gal. 
10 Gallons Anchor of Brandy anc. 
13 Gallons | Runlet E run. 
314 Gallons make 14 Half an hogſhead hhd. 
42 Gallons 1 Tierce ner, 
63 Gallons 2 Hogſhead hhd. 
2 Hogſheads | Pipe or Bute P. or B. 
2 Pipes | Tun Tun. 
Cubic Inches. | 
28} = 1 Pint. 
573 = 2= _ 1 Quart. 7 
231 = {= 4 2” 2 
9702 =" 436 = 168 42 = 1 Tierce, » 
14553 = 504= 252= 63= 1: = Hogſhead. 
19404 = 672 = 336= 84= 2=14= 1 Puncheon. 
29106 = 1008 = 504 126 = = 2 = 1x = I Ties 


58212 = 2016 = 1008 = 252 = 6= 4 = 3 = 221 Tut 


12. Ale er Beef Meaſure. 


2 Pints Quart marked pts. qts. 
4 Quarts | Gallo? | gal. 
8 Gallons | Firkin of Ale in London A. fir. 

82. Gallons | Firkin ve Ale or Beer. 
Gallons 9 Firkin of Beer in London B. fir. 
2 Firkins make 1 Kilderkin Kil. 
2 Kilderkins | Barrel Bar. 
1+ Barrel, or 54 Gallons Hogſhead of Beer hhd. 
2 Barrels 1 4 Puncheon n. 
3 Barrels, or 2 Hogſheads ? Butt | Butt. 
g . | Cubic 


I By Solid meaſure are meaſured all things that have length, breadth and depth. 


+ Arr Brandies, Spirits, Perry, Cyder, Mead, Vinegar, Honey, and Oil are mea- 
ſured by Wine-meaſure : Honey is, commonly, ſold by the pound ayoirdupois, .. 
1 Mrrx is fold by the Beer-quart. 
Barrel of Mackarel, and other barrelled fiſh, by an act of this Commonwealth, 
is to contain not leſs than 30 Gallons, . | 
Ix England, a Barrel of Salmon or Eels is 42 Gallons, and a Barrel of Herrings 
2 Gallons, The Gallon a pointed to be uſed for meaſuring all kinds of Liquids in 
reland, is two hundred and ſeventeen Cubic Inches, and fixth tenths, 
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BEER. 

Cubic Inches. pint 
= - 1 Pint. 

= =: = ; 1 Quart, 

282 = $85. 45 1 Gallon © 

2538 = 72 36 - 99 1 Firkin. 

5076 = 144 = 72= 18 2 1 Kilderkin. 
10152 = 218 =144 = 36 4 = 2 1 Barrel. 


15228 = 432 = 216=. 54= 6= 3= 1;= 1 Hogſhead. 
20304 = 576 = 288 = 72= 8= = 2= 1 Puncheon. 
30450 = 8645= 43a = 108 = 125 6@ ;3= 2 zz Butt. 
AL E. 2782 I ws 
Cubic Inches Pins ; 
95+ = 1 Pint. | | 
785 = = 1 Quart; 5 
i 81 Gallon. 
6 = 64 3 381 Firkin., 
4512 = 128 = 64 16== 2 = 1 Kilderkin. | 
9024 = 256 = 128 == 32 4= 2z= 1 Barrel. d 
13536 = 384 = 192= 48 6 3 == 1 FHogſhead. 


13. Dry Meafare. + 


2 Pints , Wart granted pts. qts 
2 Quarts Pottle 1 pot. 
2 Pottles Gallon Al. 
2 Gallons Peck... ©; k. 
2 Buſhels ? Strike r. 
2 Strikes 5 make 5 Coom co. 
2 Cooms - | Quarter qr. 
4 Quarters | S Chaldron ch. 
4% Quarters | | _ |  Chaldron in London. 

5 Quarters | | We * . 


2 Weys 4 AL "*+ 5 
Cubic Inches, | VL 
26845 — 1 Gallon. , ; 
5377 = "2= 1 Peck. DER 
21502z= 8 4= .1 Buſhel. : 
4300 f = 16 = 8 2= 1 Strike. 
--- $6013 = 32= 16 4= 2= 1 Coom. 

172037 = 64 = 32= 8= 4X 2.5 4,Qyarter, 
86106 = 320 = 160 = 40.==,20 == 10 ==. 5 I Wey. 
172032 = 640 =. 320.= 80.5 40, 20 10 222 I Laſt, 
| | CO M- 


+ Tx15 meaſure is applied to all dry goods, as Corn, Seed, Fruit, Roots, Halt, Sand, 
Oyſters and Coals. DN 


A Wincheſter Buſhel is 183 Incher diameter, and $ Inches derp. 


COMPOUND ADDITION. 49 


COMPOUND ADDITION 

Ts the adding of ſeveral numbers together, having different de- 
nominations, as Pounds, Shillings, Pence, &c. Tons, Hundreds, 
Quarters, &c. 

| | Ru l E. 

1. Pract the numbers fo that thoſe of the ſame denomination 
may ſtand directly under each other. 

2. App the firſt Column or denomination together as in whole 
numbers; then divide the ſum by as many of the ſame denomina- 
tion as make one of the next greater, ſetting down the remainder 
under the column, added, ind carry the quotient to the next ſupe- 
rior denomination, continuing the ſame to the laſt, which add as in 
ſimple addition. ; 


1: Mo N E x. 
EXAMPLE S. 


8 2. es 
4. 8 7 E „ 46 0? £L A d. gr. 4. * d. gr. 
9 16 10 47 17 6 2 847 11 11 3 915 10 10 2 
7 10 9 3 9 10 3 491 19 61 64 8 9 1 
18 6 75 13 91 59 6 10 5 16 11 3 
5 11 11 4 11 11 - 747 16 12 419 2 10 2 
6.— 8 — 16 8 2 849 12 11 3 491 19 11 3 
5 9 10 a 741 17 8 2 762 17 I 
| 6 6. | > . 
. 5 d. gr. 4. . d. 4. 4. 5 d. gr. 1. 's d. gre 
479 11 11 2 764 13 10 2 7 17 10 3 584 19 10 3 
64 17 8 3 43 9 81 60 6 8 705 14 81 
912 16 10. - 59 17 11 2 7/15 11 2 91 17 10 2 


3 138 19 9 3 18 19 6 3 
1 91 16 8 2 847 13 8 2 
2 918 17 10 3 918 17 11 — 


— — 
— 
= 


— — — 


3 FRENCH MON Ex. 
Note. 12 Deniers, or pence Sol or Shilling. 
20 Sols, or Shillings Livre, or Pound. 
3 Livres, or pounds Crown of exchange. 
6 Livres, or pounds bs Real Crown, orecud”argent. 


Cre 


make 1 


Tax Reaſon of this Rule is evident from what has been ſaid in Simple Addition: 
For, in addition of money, as 1, in the pence, is equal to 4 in the farthings ; 1, in the 
thillings, to 12 in the pence, and 1, in the pounds, to 20 in the ſhillings ; therefore; car- 
rying a3 directed, is the arranging the money, 1 from each column properly in the 


ale of denominations ;' and this reaſoning will hold good in the addition compound 
numbers, of any denomination whatever. , 
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COMPOUND ADDITION. 


Cr. of exc. liv. ſols. den. Ecudar, liv. fols. den. 
976 2 17 10 5 
379 1 12 6. 389 19 6 
491 1 — 11 548 4 17 10 
n 632 8 
Dur oH Mord E x. 
Note. 8 Phennings Groat. 
2 Groats, or 16 Phennings inake 14 Stiver. 
20 Stivers Guilder or F lorin, 
A L $ 0. 
12 2 Groats, or 6 Stivers Schilling. 
20 Schillings or 6 Guilders | make 1 Pound. 
Guild, fliv. gr. pb. Guild, fliv. pb. 4. cb. gre 
1 549 19 14 357 18 11 
348 12 © 317 16 12 2s 12 +8 
1 859 13 8 497 13 ro 
749 19 14 467 10 15 618 17 8 
2. TROY WEIGHT. 
2. oz. . gr. Ib. 5 5 i Pots. gr. Ib, ox. fpwts. gr. 
707 10 17 22 649 11 19 20 859 9 15 20 
gg 6 9 17 i 437 10 17 22 
417 11 16 18 840 10 11 19 641 11 6 — 
935 9 17 19 473 9 17 23 738 9 12 18 
478 10 17 22 ns 9 49 — 16 17 
387 9 16 15 10 1 584 10 — 9 
3. AVoiRDUPOILIS WEIGHT. 
I. 2. 3. 4. 
Ih. 8%. dr. Cav. gre. Ib. T. Ct. grs. 1b, T. Crt. rs. lb. ox. dre 
I9 13 12 17 3 19 59 13 2 17 91 17 2 25 13 15 
21 6 I8 1 27 6 17 1 21 I9 9 -.17 10 12 
4” 15 15 92 9 45 11 3 25 14 13 2 00 911 
22 10 5 14 3 16 57 16 219 47 11 3 19 14 — 
18 13 12 3 171 7 69 — 1 — — 12 
6 11 10 15 2 — 6 19 - 26 77-19 3 27 15 41 


ku 


— 


4: APQTHECARIES 


To 2. 3. 4 
3 9 fr. 333 gr. 5 3 3 d g B 3 30 gr. 
9117 10 7 2 19 12 116115 5 932 13 
3 2 19 6 3 - 12 4 9 1 - 12 4 8 6 - 19 
6 1 17 761 17 91 10 7 2 16 9 10 5 2 12 
4 - 6 9 5 2 12 4 8 12 19 6 6 6117 
8 2 61 - 106 6 — - 1 10 8 94 — 
8 1 10 9 3 2 19 1 S 

5. CLOTH MEASURE. 
T4. — Mo E. E. ok n. E. F.. 4 n. E. Fr. 35 n. Yds. + n. 
70.2 3 91032 75 $9--3 3 914 2 3 

331 49 4 3 7 1 3 19 5 2 4921 
42 3 3 6 2 3 84 -'2 24 2 1 501.3 = 
” 2 2 84 4 1 76 2 3 67 43 84 2 
10 3 3 * 48 2 2 48 2 2 549 3 1 
49 2 2 61 2 1 9 2 3 6 3 3 617 13 

6. LONG MEASURE. 

To 2. 3. 4. | 5. 
Ft. in. Bar. Yd. ft. in. Pol. ft. in. Mil. fur. pol. Dez. mi. fur. pol. ſt. in. bre 
9 11 2 7211 12 11 10 97 36 759 50 0:29. 1665s 
6 91 41.6 916 9 73 19. 317 39 136 % 
7.02 610 8 2211 41 24: - 497 03 26 ns 
810.-. 72 9 7 15 6 6 5 12 562 % = "14 135-n_- 
9 62 8110 414 9 46 9 6% 45 4 42 
7102 9211 5 11.11 5 1 10 764 524 49ꝙò˙„ 

7. TIM I. 7 

Pk 2. 3. 4. 

V. d. b. n. s Mo. d. b. m. T. mi. d. T. mite ww. d. be m. t 
36 22 57 42 5 24 19 45 19 10 19 57 11 3 6 23 29 55 
15 19 31 28 427 21 35 7 927 481 1 19 45:38 
2 317 9 15 9 18 00 12 4 8 16 29 92 5 17 19:29 
3 - 917 58 4 19 23-19 1 11 14 6 10 2 % 0 
1 1 16 1910 8 11 12 13 17 6 g 19 9g 2 a6 1617 
2 * 20 537-45 9 19. * 29. 12 f 20 46 0:3 Sn 


COMPOUND ADDITION. 51 


4. APOTHECARIES WEIGHT. 


* 


. 


15 


nn 


[ 


52 COMPOUND ADDITION, 
8. MorT1 0 N, 
1. 2. Jo x 
17 55! 49 250 497 51% gs 29 350 530 
581 & 1 36 10 00 18 31 
28 19 45 19 47 18 4 17 13 42 
19 19 37 25 25 39 0. 19 50. * 
9. LAND er SQUARE MEASURE. 
Pol. fret. in. Ts. fe. in. Acres. rood. pol. ft. in. 
36 179 137 28 7 119 756 3 37 245 228 
19 248 119 9” 3 7 29 1 28 93 2 
12 96 75 29 6 120 416 2 31 128 119 
18 110 122 1 10 e 
9 269 24 9 1 119 61 - — 92 103 
26 231 143 s 43 63 191 1 25 129 136 
10. SoLID MEASURE. 
Ton. Ig in. Tas. ft in. Cord. * in. 
29 36 1229 75 22 1412 37 119 1015 
54 9 26 195 9 110 159 
917 3 19 1091 48 127 1071 
19 8 1001 i110 8 111 956 
5 — 523 49 24 218 21 9 27 
17 39 1119 18 17 1225 9 28 1091 


II. WINE MEAS u RE. 


1. 
Tierte, gal. gts. pts. 


37 
9 
4 

32 
9 


12 


wi 3 — ,H wu 
ml — — 1 — 


— 


_— 


8 1 


2. 
Hbd. gal. gts. pts. 


51 
27 
9 


16 


5 


53 

39 

18 
9 


24 


I 


3 — HH 1 WI 


g = buy bj oy 


"Tv" or e 


37 
19 
23 
19 
37 
14 


2 


da = 14 ID = 


37 


59 


* on 
ot — A” jy : 4 - 


Wi 
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COMPOUND SUBTRACTION, 33 


12. Alt and BEER MEASURE, 


A. B. . gal. B. B. #r. gal, Hbd. * er. 
42 3 7 29 18 379 53 3 
262 8 19 3 5 19g 
9 14 16 23 121 
1 9 18 467 19 1 
27 1 6 1 591 16 - 
1 2 3 
n 


13. DRY MEASURE, 


re bus p. gt. Bus. p. ft. pt. Cb. bu. p. pt. 
+ 7 $4327 I# "SF 3Z 4 
9 1 1 BE: $0. 6 29 1 7 
39.8: 1 0 3 «1 1 30 
4 . 6-1 4 71 
n 5 5 — I = 
L335 4 „ 2. . 5 


COMPOUND SUBTRACTION 


Teacuss to find the difference, inequality, or exceſs between 
any two ſums of diverie denominations. 


R Ul E. 9 

PLacr thoſe numbers under each other, which are of the ſame 
denomination, the leſs being below the greater; begin with the leaſt 
denomination, and, if it exceed the figure over it, borrow as many 
units as make one of the next greater; ſubtract it therefrom; and 
to the difference add the upper figure, remembering, always, to 
add one to the next ſuperior denomination, for that which you 
borrowed. 


i. Mo E x. 5 
, 9 1. 4 4 2. 7 — 
5 2 4. 77. . 4. » gr 
Borrowed 349 15 6 1 Lent. 791 9 $8 1 
Paid 195 11 8 1 Received 197 16 4 2 
Remains to pay 154 3 10 0 Due to me TR 

Proof. 0 8 

3. 


Tux Reaſon of this Rule will readily appear, from what was ſaid in Simple Sub- 
traction ; for, the borrowing depends upon the ſame principle, and is only different, as 
the numbers to be ſubtracted are of different denominations, | 


„ COMPOUND SUBTRACTION. 


4. 2 d. gre 1 ” d. gre L. 8 
From 439 9 10 1 843 12 1 3 569 TORS 8 
Take 196 - 10 3 TD +15" 2 508 16 4 
Rem. 
6. | 7. 
„% 4. Ss. d. gr. 
Borrowed 19372 12 6 Lent 27109 f 8 3 
r Received 19% 15 10 
3 384 17 6 2 
g 3 p 4187 18 11 1 
ſundry 9413 th I at 2 I 
— — 
mes. 1064 17 9 1 times. 13196 — 21 
Paid in all Rec. in all 
— to Remains due 
pau 


rr nene. 


2. 
Ib. *. pots gr. 


1. . 
Ib, ox. brot. gr. lb. 0%. 2. gr. 


Bought 749 5 13 16 379 8 12 10 543 3 9 13 
Sold 96 9 19 13 148 4 16 19 179 1 15 18 


Rem. 


— — 
6 — 


3. AvVoIRDUPOIS WEIGHT, 


Fs 2. J* . 
5 B. ox. dr. C. gr. 1b. T.cwte gr. 1b, T. cwwte gre 2 0%. dr. 
Povght 7 9 72 8 2 13 6 1 9.11 3 17. 5 12 
Sold 3 12 19 4 1 5 a 312 1 19 10 9 


Rem. 

4. APOTHECARIES WEIGHT. 

1. 2. Jo 
ker. 2 5 3 3 © gr. 
rr: 65 10 6 2 10 t 
8 4 1 16 8 84-2" 9 be &.-4 4: 17 


— 


5 


* * 


— 
* 


1 


— 
* 


W534 


a 
4 8 


5. CLOoTH MEASURE. 


COMPOUND SUBTRACTHON. _ 


38 


74. gre „ 2. f. gr. r. FL, gr. . B. T.. gr. . 
35 1 2 467 3 1 765 1 3 540 4 2 
19 1 3 291 3 2 149 2 1 0” 33 
6. LoN GO MEASURE. 
Vas. F. in. Pol. fer in. Mil. far. Pol. Deg. m. fur. p. 545 At. in. bare 
28 2 10 21119 76 3 11 38 41 3 29 2 1'7 2 
17 4 11 9 13 3 27 3 21 $9 75 S JE 2229 = 
7. TI u. 
1 I. 2. Pon 4. 
{ II.. d. b. mM. . No. wv. d. 5. Y. mo. d. F. m. . d. Þ. Wc: * 
=_ © 17 13 27 19 925 15 7313 438925 19 27 3 
1 21 16 41 35. 43515 4219 199 3,4 20 19 49 
8. Morro x. 
| Ty 3. 
6s 11? 12“ 487 4 192 41/22 
f 3 8 39 29 1 22 19 45 
5. LanD, er SQUaRE MEASURE. 
1. . * 
4. R. Po. A. F. Pol. A. R. Pals ft. n. 
29 1 10 29 2 17 50 3 19 7 
=_ 4 1 25 1 29 - 21 210 129 
10. SOLID MEASURE. 
Tat. ft. in. Cords. F. s in. 
. 349 97 1250 
127 


17 25 1095 192 


1 — 1 Land 


"4 


II. WINE MEASURE. 


Tun. pat. gt. pt. Tier. od gts Htd, =, gts Tun. bid. gala 
- a WW... I 19 . 375 41 2 532 1 19 
1 12 29 2 197 36 3 197 1 47 


* — 
— 


— 


— 


12. ALE, and BEER MEASURE. 


A. B. 2. gal. gt. B. B. * 71. pts. Hyd. 0 775. 
1 $1516 769 17 1 
24 3 6 2 19 1 2 1 391 42 3 


2 — 


—— 


3 


» 


* 
1 13. DRY MEASURE, 


| R 2. . 
| Qu. — phe gt. Bu. phe ts. pts. Chal. 6 Pk. tt. 
[i 1 1 4 99 3.1 
| Wy 2 1 n 


— on. 


. 
Reſulting from a Compariſon of the preceding Rules. 


Pros. 1. Having the ſum of two numbers, and one of them 


given, to find the other. 
Rule, Subtract the given number from the given ſum, and the 


remainder will be the number required. 


o 
* 
—— — 
—— — 
— — - — oy 
1 


—_ — 


— 24 2 9 
— 
© en —ꝛ— —ů ki 2 FY 


fl , LE r 288 be the ſum of two num- From 288 the Sum, 
10 bers; one of which is 115, the Take 115 the given number. 
11118 other 1s required ? Remains 1743 the other, 


* ZE SS IEA nd, es 


Prop. 2. Having the greater of two numbers, and the difference 
between that and the leſs given, to find the leſs. 

Rule. Subtract the one from the other. 

Le the greater number be 325 and From 325 the greater. 
5 the difference between that and the o- Take 198 the difference. 
[! ther, 198: What is the other? Rem. 127 the leſs. 

| 


ProB. 3. Having the leaſt of two numbers given, and the dif. 
ference between that and a greater, to find the greater. 
Rule. Add them together. . 

p 127 the leſs number. 
we | 198 the difference, 


4 Sum 325 the greater number required, 


* Pros. 4. Having the ſum and difference of two numbers ęiven 
to ſind thoſe numbers. 2 


Rule. 


PROBLEMS. 57 

Nule. To half the ſum add half the difference, and the fum is 
the greater, and from half the ſum take half the difference, and 
the remainder is the leſs.—Or, from the ſum take the difference, 
and half the remainder is the leaſt: To the leaſt add the given dif- 


ference and the ſum is the greateſt. ; | 
. Waar are thoſe two numbers, whoſe ſum is 48, and difference 14? 


2)48 2)14 24+7=31 the greater, & 24—7=17 the leſs. 
3 Sum =24 2 diff. Or 48—14-=>2=17, & 17 +14=31, 


ProB. 5, Having the ſum. of two numbers and the difference 
of their ſquares given, to find thoſe numbers. 

Rule. Divide the difference of their ſquares by the ſum -of the 
numbers, and the quotient will be their difference: you will then 
have the:r ſum and difference to find the numbers by Prob. 4. 

Wrar two numbers are thoſe, whoſe ſum is 32, and the differ- 


ence of whoſe ſquares is 256 ? - Half ſum 16 
RG Half diff, 4 

| 32)256(8 difference, Greater 20 
256 Leis 12 


Pros. 6. Having the difference of two numbers and the differ- 
ence of their ſquares given, to find thoſe numbers. 

Rule. Divide the difference of their ſquares by the difference of 
the numbers, and the quotient will be their ſum, then proceed by 
Prob. 4. | 

\ Was T are thoſe two numbers, whoſe difference is 20, and the 
difference of whoſe ſquares is 2000 
20)2000(100 Sum. 50+ 1060, the greater, & 50—10==40, the leſs. 

Fox more Queſtions of this nature, ſee Miſcell. Queſ.—Pro- 
blems 46, 47, 48 and 49 ; but, as the extraction of the ſquare root is 
there concerned, they could not be admitted here. 

Pzos. 7. Having the product of two numbers, and one of them 
given, to find the other. 


Rule. Divide the product by the given number, and the quotient 
will be the number required. | 


LA x the product of two numbers be 288, 8)288 
and one of them 8 ; I demand the other ? Anſww. "36 


Prox. 8. Having the dividend and quotient, to find the diviſor, 
Rule. Divide the dividend by the quotient. 


Cox. Hence we get another method of proving Diiſſon. 


Given ; 25 2 — 36) 288(8 Diviſor. 
. 2 
Required the Diviſor. 2 


Pros. 9. Having the Diviſor and Quotient given, to find tha 
Dividend. 5 


RN. Mutiphy them together. 4 * 
| H Viren 


58 PQ LT 3» 3 * 


: 2 * 1 6 
s 8 the Diviſor. 3 | 
36 the Quotient. 21 
| the Dividend. 
Required the Dividend > 288 t VIGenG 


y a due conſideration and application of theſe Problems only, 
many queſtions (of which kind are ſme of the following) may be 
reſolved in a ſhort and elegant manner, although ſome of them are 
generally ſuppoſed to belong to higher rules. | | 


APPLICATION of the preceding Rules. 


1. Tux leaſt of two numbers is 19418, and the difference between 
them is 2384 ; What is the greater, and ſum of both ? | 
19418 + 2384==21802. greater, and 19418+21802==41220 ſum, 
2. SUPPOSE a man born in the year 1743; when will he be 57 
years of age? 1743+57= 18-0 Ar. 
War number is that, which being added to 19418, will 
make 21802 ? 21802—19418==2384 A7. 
4. GenERAL WASHINGTON was born in 1732; what is his age 


in 1787? 178717390855 ay 


. AMERICA was diſcovered by Columbus in 1492, and its In- 
dependence declared in 1776; How many years have elapſed between 
thoſe two ÆEras ? 1776—1492= 284 Anſ. 

6. Tus Maſſacre at Boſton, by the Britiſh Troops, happened, 
March 5th, 1770, and the Battle at Lexington, April 19th, 1775; 
How long between ? | 

April 19th, 1775—March 5th, 1770== 5y. im. 14d. Af; 
7. Gexnerag BUR ONE and his Army were captured October 
17th, 1777, and Earl Cornwallis and his Army, October 19th, 1781; 
What ſpace of. time between ? f | 

Octobe 

8. THe war between America and England commenced April 
19th, 1775, and a general peace took place January zoth, 1783; 
How long did the war continue ? | | 

January 2oth, 1783—April 19th, 1775 = 7y. gm. id. A. 

9. A, B, C & D purchaſed a quantity of Goods in partnerſhip ; 
A paid J. 12 10s, a dollar and. a crown piece; B, 35/ C 29/10, 
and D, 794. : What did the Goods coſt ? Aus. £.16 14 1. 
10. A man borrowed, at different times, theſe ſeveral ſums, viz. 


£29 55, £-18 175. 64, C. 45 123, £.98, 3 dollars, one crown 


piece and an half; pray how much was he in debt? A/. C. 193 2 6. 
11. TERRE are 4 numbers; the firſt 317, the ſecond g12, the 
third 1229, and the fourth as much as the other three, abating 97: 
What is the 1um of them all ? | A.. 4819. 
12. Bovcar a quantity of Goods for C. 125 105. paid for truck- 
age 45/ for freight 79/6, for duties 35/10, and my expences 
were 53/9 : what did the goods ſtand me in? 4 C. 136 4. 14. 
13, A Gentleman left his ſon C. 1725 more than his daughter, 
| whoſe 


r 19th, 1781—OQtober 17th, 1777 = 4 years & 2 days, An/, 3 


* — K 
= 


XY 


r ̃ ˙ mom. - nom. dh aan, 
th.” } . . My 4 . a 


* 
0.x _ * 
„. * 


* 
1 PW r— » 
7 *% * 1 he * : 
. [ * I 
* 8 yy 
\ = 4 E a Fc 7 


PROBLEM Ss. 59. 


whoſe fortune was 15 thouſand, 15 hundred and 15 pounds: What 
was the ſon's portion, and what did the whole eſtate amount to ? 
Aus. The ſon's fortune, C. 18240, & the whole eſtate Z.34755. 
14. A merchant had 6 debtors, who together owed him £.2917 
10s. 64, A, B, C, D & E, owed him C. 1075 13s. 9d of it: What 
was F's debt ? | Au. 1241 16 9. 
15. Wu ar is the difference between (. 1309 7. 1d. and the a- 
mount of C. 345 13s. 44. and C. 571 45. 84.? Au. C. 392 95. 14 
16. A 1 at his firſt engaging in trade, owed C. 937 15. 
he Nad in caſh C. 1755 3s. 64. in goods C. 459 12s. 34. in g 
debts C. 197 16s. and he cleared the firſt year C. 249 49%, 10d. 
What was the neat balance at the year's end? Au. C. 724 16% 74. 
17. Waar ſum of money mult be divided between 12 men, ſo as 


that each may receive Z.155 ? L-155X12 = L£.1860, Au. 
I 3 Wrar number mult I multiply by 9, that the product may 
be 675 675 -9=75 Au, 


19. A Privateer of 175 men took a prize which amounted to C. 59 
per man, beſide the owner's half: What was the value of the prize? 
175 X59X2= £.20650 Ans. 

20. Warar is the difference between thrice five, and thirty; and 


E thrice thirty-five ? — 


| 35 X 3-5 X ZR $0 m 00 Ant. 
21. Tae ſum of two numbers is 750; the leſs 243 ; What is their 


difference, product and the ſquare of their difference? q 


750—248=502 the greater number, 502—248=254 difference, 


502 * 2482124496 product, and 254 X 25454516 ſquare of the 
difference. 


22. War is the difference between fix dozen dozen, and half 


a dozen dozen; and what is their product, and the quotient of the 
greater by the leſs ? Aus. 6X12 X12—6 X12==792 diff. 


OX1I2X12X60X12 = 62208 prod. and 6X12X12=—6X12= 12 
Quotient. 


23. Türer are two numbers; the greater of them is 25 times 
78, and their difference is g times 15; their ſum and product are 


required. a 


Au. 78X25=1950 the greater, 1950-15 X9==1815 the leſs. 
1959+1815=3765 the ſum, and 1959 x 1815 =35392;0the product. 
24. A Merchant began trade with £.25327—for 6 years toges 
ther, he cleared C. 1253 per annum; the next 5 years, he cleared 


L. 1729 per annum ; but, the laſt 4 years, had the misfortune to loſe 


£+3019 per annum: What was he worth at the 15 years' end? 
Ars. C. 29414. 
25. Ir a man ſpends . 192 in a year: What is that per Calen- 
dar-month ? 192 — 12 . 16 Ans. 
26. Ir the Federal Debt, which is 42 million dollars, be equally 
divided between the 13 States : What will be the ſhare of each ? 


Ant. 3230769 fr dollars. 


27. 
JA Number is ſaid to be ſquared, when it is multiplied into itſelf. 


60 PR OB L E M. S. 


» 27. Ir gooo men march in a column of 750 deep: How many 
march abreaſt ? 15 750 = 12 Ang,... 


. 28. WAT number, deduQed from the 32d part of 3072, will leave 
29. Waar number is that, which, multiplied by 3589, will pro- 
duce 92050672 ? ; 92050672—3589=25648 Ant. 
30. Soros the quotient ariſing from the diviſion of two num- 


% 


Temainder came out 9357 ? 


bers to be 3379, the diviſor 437625 ; What is the dividend, if the 


31. -Tnsre is a certain number, which being divided by y, the 
quotient reſulting, multiplied by 3, that product divided by 5, from 
the quotient 20 being ſubtracted; and 30 added to the remainder, 
the half ſum ſhall make 35: Can you tell me the number ? | 


35 X2—30+20X5 X73= 700 Aus. 


- 322. A Sheepfold was robbed three nights ſucceſſively; the firſt 
night, half the ſheep were ſtolen, and halt a theep more ; the ſecond, 
half the remainder were loſt, and half a ſheep more ; the laſt night 
they took half what were left and half a ſheep more; by which time 
they were reduced to 30: How many were there at firſt ? | 

Brolx with zo, and, reckoning back from the laſt night to th 
firſt, you will find that 31 were ſtolen the 34 night, 62 the zd, and 
124 the firſt. Ans. 247. 

„ 33. Two Boys, A and B, had 850 Cheſnuts between them; but 

A had 150 more than B: How many had each? 
. 850=2==425 half ſum, and 150-2=75 half diff, then 425 +75 
od A's, and 425—7;5=350 B's. | 
34. A and B played at marbles, having 14 a-piece at the firſt ; 
but after playing ſeveral games, B, having loft ſome. of his, would 
play no longer, and it was found that the difference of the ſquares 
of the numbers, which each then had, was 3 36: Pray, how many 
did B loſe ? 
14+14=28 ſum, 336=28=12 diff. 28--2= IA half ſum, and 12 
2==6 half diff. then 14+6=20, A retired with, and 14—6=8 B 
had left, therefore B loſt 14—8 26. | 
35. Sarp Harry to Charles, my father gave me 12 more apples 
than he gave my brother Jack, and the difference of the ſquares of 


our ſeparate parcels was 283 : Now, if you are Arithmetician enough 
to tell how many he gave us, each, you ſhall have half of mine; 
288-12 2 the whole: 24—2=12 and 12=2==6, then 1246 
=18= Harry's ſhare, and 12—6==6= Jack's ſhare, 
36. WHar number added to the 27th part of 6615, will make 


$79? 370 661527 =325 Au. 
| R E D U c. 


37625 * 5379 497202394232 4. 
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Teach to bring, or exchange, numbers of one denomination 
to others of different denominations, — the ſame value. 

Ir is of tus ſorts, viz. Deſcending and Aſcending the former 
of which is performed by multiplication, and the latter, hy diviſion, 


- REepucTioN DESCENDING. 
ins 


Morrirrr the higheſt denomination, given, by ſo many of the 
next leſs, as make one of that greater, and thus continue till you 
have brought it down as low as your queſtion requires. | 

Paoor. Change the order of the queſtion, and divide your laſt 
product by the laſt multiplier, and ſo on. | 4 Ty 


e 0 | 
1. IN £.27 15s. 9d. 2qrs. how many farthings? 
, TOTO - gt 
"7, W-Q 73 .. 
multiplied by ' 20 = Shillings in a pound, 
| 555 = Shillings. 
— by 12 = Pence in a ſhilling, 


6669 = Pence. - 
— by 4 = farthings in à penny. 


A. = 26678 farthings. 


Note. In multiplying by 20, I added in the 18 by 12, the gd. 
and by 4, the 2g which muſt always be done in like caſes. 
To prove the above queſtion, .change the order of it, and it will 
ſtand thus: In 26678 farthings how many pounds? 


4) 26678 


12)6669 29rs, 


24005815 94: 


Anfewer, C. 27 15 9 2 


2. In £.36 12s. 10d. 1gr. how many farthings? Anf 35197. 
3. In £.95 11s. 5d. zer. how many farthings ? Anse . 


4. In £.719 gs. 114. how many half-pence ? Anf. 345358. 
5. In 29 Guineas, at 28/ how many pence ? Au. 97 44+ 
6. In 


 » INS Reaſon of this Rule is exceedingly obvious; for paunds are brought inta ſhil+ 
lings by multiplying them by 20 3 ſhillings into pence by multiplying them by 12 ; and 
pence into farthings by multiplying them by g ; and the contrary, by divifion : and this 
will be true in the reduction of numbers confiſting of any denomination whatever, 


R E DU COT IO N. 6 


* 


62 RE DU COT ILONA 


8. In 37 Piſtols, 4 22% how many ſhillings, pence and farthings? 
Aa. 8454-97684. 390% farthings, 
7: 2 * 49 hat Johannes, at 4% how many luxpences.? 


8. kx 473 Freach Crowns, at 6/8, how many three-pences ? 


9. In 53 Moidares, at 36/ how many thillings, pence, and far- 
things ? Anj,; 1908s. 228964. 8 
10. In £. 29 how many groats, three- ences, pence and farthings ? 

£1 A 1949 groats, 2320 three-pences, 69654. 27840qr. 


fix- 7 nk groats, three: pences, two-pences, pence and farthings? 


. 1323 pill. 2646 e 4969 ęgroats, 5292 1 640% 
7938 two-pences, 15876 fence, and 63504 975. 


REDUCTION, A's 'CENDING. 
n os 
Divive the loweſt denomination given, by ſo many of that 
name, as make one bf the next higher, and thus continue till you 
have brought it into that denomination which' your queſtion requires, 


EXAMPLES: (:; 
1. In 547325 farthings how many pence, ſhillings and pounds ? 
Farthings in a penny = 4) 547325 


— — 1 
— * = 
— . ——— 


— 


Pence in a Shilling 12)136831 1 gr. 


Sbillirgs in @ found = 240) 114002 74. 


6.570 25. 7d. Igr. 
Anf. 1368314. 114025. and G. 570. 


Nete. The remainder is always of the ſame name as the dividend, 


BrxinG 35177 farthings into pounds. 
Ba TNG 91751 farthings into pence, &c, 
BrinG 345358 half pence into pence, ſhillings and pounds, 
Repuce 9744 pence to guineas, at 28% per guinea. 
Ix 39072 farthings, how many piſtoles, at 22/ ? 
In 4704 ſixpences how many half Johannes? 
In 126134 three-pences how many French Crowns, at 6/8 ? 
9. Is 91584 farthings how many Moidores, at 46/ ? 

10. In 27840 farthings how many pence, three-pences, groats, 
, ie and pounds ? 

Ix 63504 farthings how many pence, two-pences, three- 

% IJ groats, ſixpences, ſhillings and guineas ? 


ol Note. The preceding queſtions may ſerve as proofs to thoſe in 
F Reduction deſcending. 


n 


REeDveTIoON 


Anſ. 4704. 
4. 1261 37 


11. Rrvuce 47 guineas and one fourth of a guinea into ſhillings, 


yy =” 2 
4 * 2 2 NE 4 
* 8 


BN UG ON by 


RxDUCTION DESCENDING aid ASCENDING. , 
, _ et Dun af 1. M o N E Y. Ein e k 3 1 
1. In C. / how many pence and Englifh or French Crowns, at 6/8? 
"7. non BLN Au, 272804: and 291 cru. 
2. In 947 Engliſh crowns, at 6/8, how many ſhillings, and En- 
zlim Guinea? 4% 63137. 4d. 4d 225 guin. II. 4d. 
3. In 519 Engliſh half crowus bow many-pence and pounds ? 
Anj. 207604. and £.86 105. 
4. In 1259 groats how many farthings, pence; ſhillings & Guineas ? 
An. 20144475 5036d. 419s. 8d. and 14 Guineas 275. 8d. 
5. In 75 Piſtoles how many pouhds ? | Anj. L. 82 10s. 
6. In 735 French Crowns how many ſliillings and French Gut- 
neas, at 26/8? Aa. 4900s; and 183 Guin. 20s 
7. Ix 5793 pence how many farthings, pounds and piſtoles ? - . 
a Au. 23172 24 27. 94. and 21 Piſtoles, 20/9. 
1 $. In C. 99 how many ſhillings, and half Johannes, at 48/ ? 
15 A4. 1930s. . hal f- Foes, 125. 
8 9. In C. 179 how many Guineas ? Au. 127 Guin, 245. 
8 10. In £.345 how many Moidores? J. 191 Maid. 245. 
rp. 11. Is 59 halt joes, 37 moidores, 45 guineas, 63 piſtoles, 24 
Engliſh crowns, & 19 dollars; how many pounds, halt-joes, moidores, 
guineas, piſtoles, Eng. crowns, dollars, ſhillings, pence & farthings? 
Anſ. C. 354 . 147 half-joes, 284. 196 maidores, 28s, 253 Gui- 
meas, 322 piſtoles, 1062 Eng. crowns, 4s. I180 dollars, 4 ſoillings, 
7084 hill, 850084. and 349032 r. 
Wuen it is required to know how many ſorts of Coin, of differ- 
ent values, and of equal number, are contained in any number of 
another kind; reduce the ſeveral ſorts of coin into the loweſt de- 
nomination mentioned, and add them together for a diviſor ; then, 
reduce the money given, into the ſame denominationfor a dividend, 
& the quotient, ariſing from the diviſion, will be the number required. 
Nete. Obſerve the ſame direQion in weights and meaſures. 
1. In 275 halt-Johannes how many mofdores, "guineas, piſtgles, 
dollars, ſhillings and ſixpences, of each, the like number * * 
A Moidore is 


36s, 275 half-joes. 
that is hee. ah As ple 


= by | 
WS Mo a es, 2 
8 Y ri % 
54 2 1 4 A 


A Guinea is 287. 7 2200 
that is * 56 ditto, 1 
A Piſtole is 22 
that i? 1 


5 13200 ſhillings. 
ditto. 2 fixp. tn a ſpill. 


r 
Dividend = 26400 fxpences. 


- 


mars J 12 it, 


One ſhilling has 2 . 189) 26400 (141 of each, & 33 fg. or 1608. 
I d. | 


over, the anſeber. 


Diviſer = 187 xp. 4 2. A 


4 


N Ip b eTTf ON 


2. A Gentleman diſtributed C. 37 10s. between 4 poor perſons 
in the following manner, viz. that as often as the firſt had 2 ns, ad 
ſecond ſhould have 157. the third, 107. and the fourth, 5. What Te 
Aid each perſon receive? Anſ. The frſt man £ 8. 


2. TR Oo A WEREIO EIL. 


1. How many grs. in a ſilver Bowl, that weighs 355. 100. 12 en 
lb. o. Pr. 


10 12 


12 Ounces d q 072! 


46 Ounces, | 
-20 Pennyweights in an | Ounce | 


/ 932 Pennyweights., ... - 4 

24 Grains in one peo. * 

3728 | | 
1864 | * ; * 4 


1 
Pk 24)22368 grains, enfoirgy, 


 12)46—12pWw;, 


1B. 3—t1o00z- 
2. Ix . how many pwts. & gr? Av/. 9740 pv. C 233760gr. 
3. In 13 Ingots of Gold, each weighing ex. St. how many 
Grains ? Anſ. $7720 g7- 
4. In 97397 grs. how many pounds? Anſ. 16]b. 100. 18pwr. 
How many Rings, eac weighing 5pwt. 7gr. may be made er 
315. 50z. 16pwr. * of gold ? 4. 158. 
AVOIRDUPOLIS 
Cot. gri. 'B 0X. 
3, In 91 3 17 14 how many ounces ? 


4 
367 quarters. 
28 


4 ; 6 EX x. wx "= W — k * 
— r . = el. : N 
5 — 


2943 
735 


—_ 


10293 pound, 
16 | 


61762 
10294 


164702 Ounch: 


* 
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2. In 12 tons, i rauf. 1yr. 1915. 6%. i2dr. how many drams? 
» 1 A. 7323500 4. 
3. In 24f̃. 110. gar. how many drams ? An. 63294r, 
4. In 44800 pounds, how many Drams and Tous ? 
| Anſ. 11468800 dr. and 20 Tons 


5. In 2815. Avoirdupois, how many pounds Troy? 


| Lo 
” - * 7000 grains in 1 Ib. 4voird. 
e 6400106 15 ae 
=576[0) 1960,45. fb. er. put. gr. 
i . . 1728 6. In 47 9 13 17 Troy, how . 
"i Jak many pounds Avoirdupois? 
YN — 2320 47 9 13 42 
© || 2304 12 
9 160 573 
Bo 13 Er 1 
Py 576[0)192[o(o . 11473 
4 8 24 
| 57610) 3840[o(6 pwr, 4899 
| eee eee e 
| 3849 71000) 2751369(39th. 
1 24 21 
; 1 — 
1836 65 
5 708 63 > 
57610) 9216[o(16 gr. 3369 
4570 | „n Mio, 
oy b — 
3475 41᷑4 4214 
3456 3 
—— 8 i 
71000) 371904(5 . 
; _ 
— 
2904 5 
16 : 
17424; 
ef uh looo) 46[464(6445% dr. 
6 
1 =P 


4. APOTHIECARLES 
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4 APOo,THECARIES WEIGHT ,{ 
1. How many grains are there i in 375. 67 ? 
15. 1 Prof 
37 210)21660þo 
12 | 
— 3310800 7 
450 Ounces. - 
8 8) 3600 
3600 Drams. + 22 i 3 
; "= 
- 94m: une: == 37755. 5. 
10800 Scruples. 
20 


% 


216000 Grains. 


2. Ix gib. 83. 13. 29. 19gr. how many grains ? 


4. 5579981» 
3. IN. 55799 grains how many pounds, 25 
An. 916. 83. vv 29. 19 g 


5. Lor Hh MEA SLU R. 
1. In 127 yards how many quarters and nails ? 


4 ' Proc. 
e 42032 
508 rr. - 
+ 4)508 
Axſ. 2032 nails. 127 Yards. 
2. Ix 9173 nails how many yards? | 2 57 30. 1gr. in. 


3. In 75 Ells Engliſh how many quarters and nails ? 


Ai. 375975. 1500n, 
4. In 56 Ells- Flemiſh how many quarters and nails ? 
..* Anfſ. 168qrs. 6721, 
5. Is 39 Ells-French how many quarters * 2 — ? 
34 975. 936 1. 
6. In 7248 nails how many yards, ells-flemiſh, ES Engliſh and 
ells-French ? 
Hnſ. 45 vd. 604. Ells-flem. 362 Ells-Eng. 2qrs. 302 Eu- French. 
7. In 19 pieces of Cloth, each 15 yauds 2 quarters, how many 
yards, quarters and nails ? 
Anſ. 294.y4s. 2 qrs, 1178 gra. & 4712n, 


6. Lo N MI AS UR E. 


1. How many barley-corns will reach from Ney bury- port to 
8 it ho 43 mules ? in 
43 


wy 4 


4% Miles, | Proof. 
wy N 3)8173449 
N 2 
— 3)227040 
13760 Reds. | 3 
f 51 1175680 
68 | 6880 
58880 3 
5680 Yards. 4,0)1376,0 

2 erke 

— 8)3⁴⁴ 

227040 Feet, — 

12 43 

— 


— — 
2724480 Inches, 
3 


— — 


37% Anſtuer. 


FED U FO 


multiply the quotient by 


* 


by 


Hzzx I divide by 17, and 


becauſe twice 54 is 11,-or 


might firſt have multiplied by 


25 


Produ 


* 


and, then, have divided the 
& by IIs. 


2. How many barley-corns will reach round the globe, it being 


360 degrees ? 


A+). 4755801090, 


3- How many inches from Newbury-port to London, it being 


2700 miles ? 


Ai. 171072000. , 


4. How aften will a wheel, of 16 feet and 6 inches circumference, 
turn round in the diſtance from Newbury-port to Cambridge, it 


being 42 miles? 


Anſ. 13440 times. 


5. In 190080 inches, how many yards and leagues ? 
Anſ. 5280 yds, and 1 Leagus. 


7; TAN 


1. In 20 years how many ſeconds ? 
4. H. 


365 6 ina year. 


8706 hours in 1 year. 
a 
175320 hours in 20 years. 
o 
——) mm mm—m—_ 


10519200 minutes in ditto, 
60 7 


— CC 


631152000 ſeeonds in ditto. 


Prog,. 
C[0)63115200[0 


6[0) 10 519200 


240) 1753200 


— — 


4 X 6)8766 


401467 


| — 


365d. 66. 


2. OUPPOSE your age to be 15. 194. 115. 37m. 45. how ma- 
ny ſeconds are there in it, Aboring 365 days and 6 beats to the 


year ? 


An. 47594740» 


E — 


* 


* 


iron u e F 10: Ne 


3. Is 31538937 ſeconds how many ſolar years? Au. I year, 
4. How many minutes from the firſt day of January to the 14th 
day of Auguſt, incluſively? | A. 345440, 
F. How many days ſince. the commencement of the chriſtian 
Era? ene 
6. How many minutes ſince the commencement of tlie American 
war, which happened on the 19th day of April 1775 ? 


7. How many ſeconds between the commencement of the war, 
April 19th, 1775, and the independence of the United States of 
America, which took place the 4th day of July 1776? 2 

Bets Au. 38 102400. 


8. Morro v. 
1. In 9 ſigns, 130 25/ how many ſeconds ? 


Proofs 
„ 60) 102030[0 
390 f e 
— 6.0) oy 
283 degrees. * | 
60 3]o) 28]3—25. 
— 1 
17005 minutes. 98s 139 25! 
2 — — 
1020300 ſeconds. 


9. LAND or SQUARE MEASURE. 
1. In 29 acres, 3 roods, 19 Poles how many roods and perches ? 


o 40 47709 
4 — 
— 4119-197. 
119 Roods. — 


40 | 29 Ac.—zr. 
Anſwer 4779 Perches, | 


2. Ix 1997 Poles how many Acres ? Anſ. 12:4. ir. 37þ. 
3. Ix 89763 ſquare yards how many acres, &c. ? 
Anſ. 18A. zr. 7þ. 101ft. 36in, 
4- How many ſquare feet, ſquare yards and ſquare poles in a 
ſquare miie ? | | a e rot 
Anſ. 27878400 feet—3097600 yards, and 102400 poles, 


10. SOLID MEASURE. 
1. Is 15 Tons of hewn Timber how many ſolid Inches? 


1 15. Te, " 4541), Hes 
O | 1 a2; 
2 1728) 1296000075 

99 750 Fett. 1209 

4 1728 | TY 

; 86 

| 1500 — 

| 5250 b 
1 750 
7 | | An). 1296000 Inches. ? 


2. In 9 Tons of round timber how many Inches? 
4n/. 622080, 


> | 3. In 25 cords of Wood how many Inches! Anſ. 5529600, 
a II. WINE MEASUR'E 
1. In 9% t, 15gal. 39ts. of Wine how many quarts ? 


#27 bbs. gal. pts. | Proof. 
I „ 92331 
— | 63)582—3z t.. 
32 5 
55 ' ghbds.--15 gal. 
582 gallons, 
4 
Au 2331 quarts, 
2. In 12 Pipes of Wine how many Pints ? Anſ. 12096. 


3. Ix. 9758 pints of Brandy how many Pipes? 
Anſ. qp. 1hhd. 22gal. 3qts, 
5. In 1008 Gallons of Cyder how many Tons? Auf. 1 Tes. 


12. ALE or BEER MEASURE, 
1. In 29-h4s. of Beer how many pints ? 


hhads. Proof. 
29 2)12528 
54 1626, 5 
— 2 
116 l er 
145 | 5401566 
1566 Gallons, 29hbds, 
4 | „ 


6264 Quarts. 
2 


Aas. 12528 Pants, 3 
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2. In 47 Bar. 18 gal. of Ale how many pints ? Anſ. 13680. 
3- In 36 puncheons of Beer how many Butts ? Au. 24. 


13. Da MEASURE, 
1. In 42 Chaldrons of Coals how many Pecks ? 


Proof. 
42 495376 ; 
32 32)1344(42 
3 128 
84 — 
126 64 
1344 Buſbels. N — 
Anſ. 5376 Pecks. | | 
2. In 75 buſhels of Corn how many pints ? Anſ. 4809, 
3. In 9376 quarts how many buſhels ? Anſ. 293. 


VULGAR FRACTIONS, 


Fractions, or broken numbers, are expreſſions for any aſſign- 
able parts of an unit, or whole number; and are repreſented by 
two numbers, placed one above another, with a line drawn between 
them, thus, +5, 4, &c. ſignifying five eighths, four thirds, that is, 
one and one third, &c. 

Taz figure, above the line, is called the namerater, and that be- 
low it, the denominator. | . 

Tu denominator (which is the diviſor in diviſion) ſnews how 
many parts the Integer is divided into; and the numerator (which 
is the remainder after diviſion) ſhews how many of thoſe parts are 
meant by the fraction. | 

FzxacTions are either proper, improper, fingle, componnd, or 
mixed. Any whole number may be made an improper fraction by 
drawing a line under it, and putting unity, or 1 for a denominator, 
as 9 may be expreſſed fractionwiſe, thus 2, and 12 thus I, &c. 

1. A fingle, fimple, or proper fradtion is when the numerator is leſs 
than the denominator, as, 2, 4, 3, 42, &c. and is a fmple expreſ- 
ſion for any number of parts of the integer. 

2. Ax improper fraction is when the numerator exceeds the de- 
nominator, as, 3, , , &c. 

3. A compound fracbion is the fraction of a fraction, coupled by the 
word / thus, 3 of +, 1 of 4 of 4. &c. which are read thus, two 
thirds of three fourths; one half of three fifths of ſeven eighths. 

4. A mixed number is compoſed of a whole number and a fraction, 
as 74» 35%, KC. that is, ſeven and three fifths, &. 

, 8 | 5 A 


V.ULG &4R ,FRAGTHOWNS, r 


8g. A fraction is ſaid to be ip . nals or loweſt terms, when it is 
the leaſt numbers boned tg LEE, 1 
en p * 2 1 0 5 or more numbers, is that number 
which will divide each of them without a remainder: thus, 5 is tha 
common meaſure of 10, 20 and 30; and the greateſt number, which 
will do this, is called the greateſt common meaſure. | 
A number, which can be meaſured by two, or mote, numbers, 
is called their common multiple: and, if it be the leaſt number, which 
can be ſo meaſured, it is called the i common multiple ; thus, 40, 
60, 80, 100 are multiples of 4 and 5; but their leaſt common mul- 
tiple is 20. 8 ' en 
8. A prime number is that, which can only be meaſured by itſelf, 
or an unit. wg | 
9. Tur number, which is produced by multiplying ſeveral 
numbers together, is called a compoſite. number. 
10. A perfed number is equal to the ſum of all its aliquot parts,* 


HA ACL NM I. TT 
To find the greateſh common meaſure of tebo, or more, numbers. 


RAU LE. 

1. Ir there be two numbers only, divide the greater by the leſs, 
and this diviſor by the remainder, and ſo on, always dividing the 
laſt diviſor by the laſt remainder, till nothing remain, then will the 
laſt divifor be the greateſt common meaſure required. | 

24 Waegn there are more than two numbers, find the greateſt 
common meaſure of two of them, as before; then, of tha: common 
meaſure and one of the other numbers, and ſo on, through all the 

umbers, to the laſt; then will the greateſt common meaſure, laſt 

und, be the anſwer. n 

3. If 1 happens to be the common meaſure, the given numbers 
are prime to each other, and found to. be incommenſurable,. or in 
their loweſt terms: | 1 EXAMPLES. 


* Ty x. Following perfect numbers are all which are, at preſent, known, 


26 
238 | I 7523880 7328 
8 | if 23058430081 90959428. 
128 , | 241785163922815883778 ge 
33550336 9903 52031428297 1330448 16128 


+ Tauts and the following problem will be found very uſeful in the doctrine of frac 
tions, and ſeveral other parts of Arithmetic. 

Tux truth of the rule may be ſhewn from the firſt example : for, ſince 108 meaſures 
216, it alſo meaſures 2164 108, or 32 


AGAIN, fince 108 meaſures 216 '=y 324, it alſo meaſures 5x3244216, or 1836. In 


the ſame manner it will be found to meaſure 2x1836.4-3244 or 3996, and ſo on. 
IT is alſo the greateſt common meaſure; for, ſuppole there be a-greater; th 
lince the greater meaſures 1836 and 3996, it alſo meaſures the remai 324 5 an 
ce it meaſures 324 and 1836, it alſo.meafures the remainder 216; in the ſame man- 
ner it will be found to meaſure the remainder 108; chat is, the greater meaſures the 
leſs, which. is abſurd; therefore, 108 is the greateſt common meaſure. 


IN the ſams manner, ihe demon&aziga may be applied to one or more numbers. 


* 
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I. Wy AT is the greateſt common meaſure of 1836 3998, and 
1044 ? 


1836)3996(2 "#. % n So 108 is the greateſt common mkaſbre of 
3072 30996 and "%, 
| ence 108) r044(lg r 
324) 183605 FA 972 
1620 ; . ba f } 80 - " 
— — 0 p — 72 10 R | 
216)324(1 R of, 72 
3 | Laft greateſt com. meaſ. = 3697 2 
Cemmen meqſ. == 108)216(z Lip * N 2 - uf 
216 | — 


Tutsrronk, 36 is the anſwer e 
2. Wnar is the greatolt common meaſure of 1224 and 1080 ? 
Anſ.' 72. 
LF Wuar is the greateſt common meaſure of 1440, 672 and 
3472 ? * Anſe 16. 
HA On. NN & f 
To find the leaſt common multiple of tau, or more, numbers. 
U. I. ks 

1. Drvꝛpg by any number that will divide two, or more, of the 
given numbers without a remainder, and ſet the quotients, together 
with the undivided numbers, in a line beneath. 

2. Drvipt the ſecond line, as before, and ſo on, till there are 
no two numbers, that can be divided ; then, the continued product 
of the diviſors and quotients will give the multiple required, 

EXAMPL.E s. 

. WHar | is the leaſt common multiple of 6, 10, 16 and 20 
I ſurvey my given numbers and find 
*-)6 10 16 20 that five will divide two of them, VIZ 
| — 10 and 20, which I divide by 5, bringing 
*2)6. 2 16 4 into a line with the quotients the nom- 
| - bers, which 5 will not meaſure: Again, 
*2)3z 1 $8 2 l view the numbers in the ſecond line, 
— — and find 2 will meaſure them all, and I 
3 1 *4 1 get z, 1, 8, 2 in the third line, and find 
that two will meaſure 8 and 2, and in 
5 % 0 0 the fourth line get 3, 1, 4, 1; all prime, 
5X2X2X3X4=240 A. I then multiply the prime numbers and 
N the diviſors continually into each other, 
for the number ſought, and find 1 it to 

be 240. 


2. . 


1 Tux reaſon of this Rule may alſo be ſhewn from the firſt example; thus, it is 

evident that 6x10x16x20 (=1 . may be divided by 6, 10, 16 and 20, without a re- 

mainder ; but 20 is a multiple Pf 5, therefore 6x1Ox1 x4, or 3340, is alſo diviſible b 

6, 10, 16 and 20, Alſo, 16 is a multiple of ; therefore, xTox4x4==960 is alſo 

char, by 6, rw Fug and 20, Þ>A4lſo 15 5. a multiple 5 23 - re oh x5x4x4==480 

is alſo diviſible by ; 10, 16 and 20.—Alſo 6 is a multiple of 2 ; therefore Taten. 
lealt that e 


is allo diviſible b 10, 16 and 20; and is evidently the number 
n , F 


” — 
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+. Waar is the leaſt common multiple of 6 and 87 4 24. 
3. Wnar is the leaſt number that 3, 5, 8 and 10 will meaſure? 
| Anjw. 120. 

4. War is the leaſt number which can be divided by the 9 di- 
gits, ſeparately, without a remainder ? Anſew. 25 20. 


REepucTion YT VulGAR FRACTIONS TW 


Is the bringing of them out of one form into another, in order to 
prepare them for the operations of Addition, Subtraction, &c. 


Cann 


2 abbreviate, or reduce fractions to their lowsft- terms. 
W HR vv 2 hs EA 
Diviys the terms of the given fraction by any number, which 
will divide them without a remainder, and the quotients, again, in 
the ſame manner; and ſo on, till it appears that there is no number 
reater than 1, which will divide them, and the fraction will be in 
its loweſt terms. Or, =" | 
D1vipe both the terms of the fraction by their J. common 


”" : 
Wo, 
rr 
A K 
83 A 
F- , 


reg 


4 
4 
1 
4 
LY 
Eh 
4 


meaſure, and the quotients will be the terms of the fraction required. 
: Ex A M EF L ES 
e | 
1. Rr DUH 458 to its loweſt terms. 
e 
8 ; 233% = 2 = 1 = 3. the anfever. 
. K , 


Tur dividing both the terms, that is, both numerator and denominator of the 
fraction equaily by any number whatever, will give another fraction, equal to the for- 
mer, is evident: and if thoſe diviſions be performed as often as can be done, or the 
—_—_ diviſor be the greateſt poſſible, the terms of the reſulting fraction muſt be the 
eaſt poſhble, 9 PF 

Note 1. Any number, ending with an even number or cypher, is diviſible by 2. 

2. ANY number, ending with 5 or o, is divitible by 5. 

3. Ir the right hand-place of any number be o, the whole is diviſible by 10. 
W the two right hand figures of any number be diviſible by 4, the whole is 

viſible by. 4. 

p 5. N. * three right hand figures of any number be diviſible by 8, the whole is 
ivitble dy 8. 
6. Ir the ſum of the digits, conſtituting any number, be diviſible by 3 or 9, the 
Wile is divifble by 3 or 94 

7. Ir a number cannot be divided by ſome number leſs than the ſquare root thereof, 
that gumber is a prime. 

8. ALL prime numbers, except 2 and 5, have 1, 3, 7, or 9 in the place of units2 
and all other numbers are compoſite. 


| * Pony numbets, with the fign of Addition or Subtraction between them, are 


vided by any number, each of the numbers muſt be divided: thus, 6494-12 
e Er 


ens of them mutt be dirided: thys 4x6x10 - 2x6x10 __2x6x2 24 


Ax 5” f 8; RY 


—— — 


8 = * = _ ” 
_— as — — " 4 Ss — - 
. Or—o—o—_—_ d " = p< 


— __ — 


— — 
*— —-— — — — 


* * 
ny . 1 ed... rt» Px rs — — — — 


ö © 


* = - * —_ 4 
5 * "an — * 
2 — 2 Dr 8 2 * 
— — — —ä —— wu 
= 
. 


VULGAR FRACTIONS, 


Aa 2; 


To reduce @ mixed nu uber to its equivalent improper fraction. 


R UI E. + 


74 
Or thus : | 
288).480(1 Therefore 96 is the greateſt common 
288 | meaſure. e 
x. and 963 435 I the ſame as before. 
192)288(1 . 
192 
Com. mea. 96) 192(2 
192 
2 Renver £5 to its loweſt terms. Anfw. Ry. 
3o Rr DU CE RES to its loweſt terms. Anjw. Fo 
4. Rzduce FF; to its loweſt terms. Anſw. +. 
5. REepuce Nr to its loweſt terms. Ai. 4. 
6. Repuce 41K to its loweſt terms. Anſw. 2. 


Morrirrr the whole number by the denominator of the frac- 
tion, and add the numerator of the fraction to the product; under 
which ſubjoin the denominator, and it will form the fraction required. 


1. Renvuce 36+ to its equivalent improper fraction. 


E Xx AMG L ES. 


36 I multiply 36 by 8, and adding the numera- 

8+5 tor 5 to the product, as I multiply, the ſum 

— 293 is the numerator of the fraction ſought, 
Anſev. 293 and 8 the denominator : ſo that 223 is the im- 


gags "1 proper fraction, equal to 365. 
Or, 36x8+5 = 293 Auſiu. as before. 


8 8 : | 
2. Repvucs 1275 to its equivalent improper fraction. 
An feu. — — 


3. Repuce 6535; to its equivalent improper fraction. 
; Anſao. 1342 — 


To reduce a whole number to an equivalent fraction, having 


- 


* 935 B& 


denominator. 


a given 


RuLt. 


+ Art. fractions repreſent a diviſidn of the numerator by the denominator, and are 


taken altogether as proper and adequate expreſſions of the quotient. Thus 
ent of 3 divided by 4 is ; from whence 
multiplied and divided by the ſame number, it is evident the 
as the quantity firſt given. 


e quoti- 
e rule is manifeſt; for if any number is 
quotient muſt be the ſame 


q MvrTi2LicaTion and Diviſion are here equally uſed, and copſequently the 


reſult is the ſame as the quantity fark propoſed. 


7 
1 
N p 


fince a part of a part muſt be equal to 


VULGAR FRACTIONS: 75 


| | R 
ULTIPLY the whole number by the given denominator place 
HARE over the ſaid dename and it will form che fraction 
required. | | 
| EXAMPLE S. | 
1. Rxvucs 6 to a fraction, whoſe denominator ſhall be 8. 
* . 6X8=48, and 4. the anſwer, — Prof 4 = 48 — 8 6. 
2. Repuce 1; to a fraction, whoſe denominator ſhall be 12 
Anſww. 8. 


4. Repuce 100 to a fraction, whoſe denominator ſhall be 70. 
Anſav. 79020 — 2 — ; - - 


; TY 
CA &4 1 4. 4 
To reduce an improper fraction to its equivalent whole, or mixed number. 


Divroz the numerator by the denominator ; the quotient will 
be the whole number, and the remainder, if any, will be. the nu- 
merator to the given denominator, x 

' EXAMPLE S. | 
1. Repvcs = to its equiyalent whole, or mixed number, 
8) 293 (365 Anſwer, | 
24 
53 
48 a 
— Or A. 293 +8 = 364 as before. 


5 1 . 
2. REpuce —— to its equivalent whole, or mixed number. 
i Anſ. 1271 
3. Reduce to its equivalent whole, or mixed number. 


 Anfv. 65 31 


= 


4. Roc i to its equivalent whole number. Anſww. 9. 


CACE.S. | 
To reduce @ compound fraction to an equivalent fimple one. 


MuLTieLY all the numerators continually together for a new 
numerator, 


t Tuis rule is evidently the reverſe of caſe zd, and has its reaſon in the nature of 
common diviſion. | * 
* THAT a eompound fraction — be repreſented by a ſimple one is very evident; 
0 


: me part of the whole. T |; 
for this reduction may be ſhewn as follows, part of the whole. The truth of the rule 


Lr the compound fraction, to be reduced, be 2 of Kc Then & af <= 
& 1 TY TT 
42 7 and conſequently of 3 the yt : by the rule. 


Ir the compound fractiom conſiſts of — — than two, t wo firſt 
may de 
reduced to one, and that one and the third will be the ſame as 2 fra "of two — 


bers, and ſo on, | 
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numerator, and all the denominators, for 2 new FOO and 


ednrinually ied, = by te rule) will produce the e re- 
quired in lower terms. +» 


EXAMPLE s. 


1. Reduce 2 of ? 3 of 3 of + to a ſimple fraction. 


IxX2x 3X4 __ ; 
TT = - = T7:5.= — 5 the anſwer 


Ox, by n the equal numerators and denominators, it 


Wy give 3 as before. 
Renucs + 3 of + of 3 of 22 to a ſimple ſraction. 


a — 660 * > Sigg — by expunging the equal nu 


A F622 779 — 27 
merators and denominators it will be — — = 33 = 1 as before. 
3. Rrvvce 5 of $ of 17 to a ſimple faQton.. Anfw. 5. 
4. Revpuce s | of 14 of of 20 to # ſimpie (or improper) 
fraction. Anſw. 7575 — . 
5. Repuce 4 of + of 4 of 12 4 to a ſimple (or improper) 


fraction. Anfw. 73 = 1 84. 
| © #-R3= Gr © 
To reduce. fractions of different denominators to equivalent fractions, hav- 


ing a common denominator. 


R U L. Ek. 1* 
Mv1rTiyLy each numerator into all the denominators, except 
Its own, for. a new numerator; and all the denominators into each 
other, continually, for a common denominator. 


| EXAMPLE'S. 
I. Rr +, J and g to equivalent fractions, having a com- 
mon denominator. 
* * = : 40 the new * x 
- 


* By placing the numbers multiplied properly under one anathes it will be teen 
that the numerator and denominator of every fraction are muitiplied by the very 
number, and conſequently their values are not altered. Thus, in the firſt example, 


Ig] x 5x8 2 x4x3 5 [x4x5 
7 [x5x8" 5 2 X4x8 8 [x4x5 
Tx the "BOY rule, the common denominator is a multiple of all the denominators, 


und conſequently will divide by any of them: therefore proper Parts may be taken for 
all the numerators as required, 


| 
5 


— < — 2 — 
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2X4X8 = 64 ditto for 5 
31480 8100. Adio for 15 
IRS = 160 rhe common denominator. - - 
HA#tzev0rt the. new equivalent fractions are A, , & 222, 


Lay 


It 


. Dy 2, Fo 1 Ty and | to fraftions having a' common 
denominator; - — N ERA LEE 1182 I r, 1781. 


4. Rapver + 4. 7 : of . EL 72 I to a common denominator, 


nf. 1A, 172, Wr 
4 en T3 3 4 of 2, 72 and to a common denominator. 


INE 85 11428, 1 DANS. 


'2 07K 2B By 0&4 

fo reduce. any given fractions to others, obich ge have the 2 
: common' detrommator. © 

1. Br Prob. 2, Page 22, ſind the leaſt common multiple of all 
the denominators of the given fractions, and it will be the common 
denominator. requirdo. N 
2. Divips the common denominator by the i "of 
each fraction, and multiply the quotient hy the numerator and the 
van will be the numerator of the fraction wee. 


a3 8% $27 


. Repvce J, 1 and to fractions, having the leaſt common 
Abende poſſible. 
4)3 4 8 4X 3X 2 = 24 = leaſt common denominator. 
2458. 2 | 


24 3 * =S the 1/8 numerator; 244% 3 =18 the 2d numerator ; 
24—8X7 =21 the 34 numengtor. 

Iiheiice, the required fraction are Sad 42. 24. 

2. Rep UCE 4, F» L, and 5 to fractions having che leaſt common 

denominator. | Ape 38, $3, $5 and 43, 


A. ASK... 


To reduce a fraction 97 ene denomination tothe fraction of another, but 
| greater, retaining the ſame di. 
R U I. E. 0 

Repvce the given fraction to a compound one, by comparing 
it with all- che denominations between ; and that denomination - 2 
would reduce it to; laſtly, reduce this compound fraction to a ſingl 
one, by caſe 5th, and. you will have a fraction of the required 2 
pominatipg,, equal in value. to the Ken eden, 
| | Eraur ks. 


— 


K 2 of DI and the next rule in theryl _ reduging come 


78 VULGAR FRACTIONS. 
Ex AM EHI ES. n e 
1. Repuce Jof a penny to the fraction of a pound. 
Bx comparing it, it becomes 4 of 4; of 25 which reduced by 
eaſe 5th, will be 3X1X1 = 3. 


„Ad 12740 g 1200 = = 

E 2. Repucs + ip. a farthing to the fraction of a wg 
e. Conde 
3. Revucs 1 of penny to the fraQion of a guinea. 

Anſw. eq Cuinca. 

4 Repvc 23 » of a ſhilling to the fraction of a moidore. 

; Anſww. J Maidore. 
5 RE DVC E + of an ounce to the fraction of a jþ. 1 
+6. Repvcs 4/6 to the fraction of a pound. Anja. 2 

7: REeDuce TO to the 1 of a _piſtole.- © 

0 Anfeo. Þ Piftele. 
18. Repuce 4 $ of a pound to the fraction of a guinea. 

& Anjww. & Guinea, 
9. Revuce | of a put. to the fraction of a pound Troy. 

Au ſau. 5455 165. 
10. RE DVS? 8 of a þ. Avoirdupois to the fraction of Ct. 
Anjw. 12 5 Cut. 

„ II. ExrRAss 54 furlongs in the fraction of a mile. 

Anjw. 1 10 mile, 


A 2x-3; 
To reduce a fraction Z one denomination to the fraction of another, but 
leſe, retaining the ſame value, 


R UL x. 

MuLTiyeLY the given numerator by the parts of the denomina- 
tions between it and th denomination you would reduce it to, for 
a new numerator, which place over the given denominator ; Or, 
only invert the parts contained in the integer, and make of them 
a compound fraction as before, then, reduce it to a ſimple one. 

EXAMPLE 8. 
. Repues 735 of a pound to the fraction of a penny. 


By comparing it, the fraction will be 289 of f of , then 
1 X20X 12 5 
ns” 406.5 i: B91 
| 2. REepDucs 


+ 3s. 6d. = 42d. and 1. = 2406. therefore, 42. == 27; . 


W 83 1 
. =4of = and Pof „ = B53 = 425 


= Guineas, 


1 + Guin, = 4 of * 222 f 1175. & 412 of 1 = . 


7 * 1 
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2. Rxfuce 27 of à pound to the fraction of a farthing. 
Anfaw. 4 gr. 
3. REDUCE N of a guinea to the fraction of a penny. 
* Anſw,, 44. 
4. Repuce u of a moidore to the fraction of a ſhilling. 
| | Anw. 43 5. 
5. REDUCE x7 of a I;. Avoirdupois to the fraction of an ounce. 


. '  Anfe. $08. 
6. Repuce + of a guinea to the fraction of a pound. | 
, Anſw. EL. 

7. ReDuce +355 of a I. Troy to the fraction of a prez. 
Arſe. I pæur. 
8. RREDUCE 1E of Cat. to the fraction of a Ib. Avoirdupois. 
Anſw. 3 i. 


Ck 8. 3. 


To find the walue of a fraction in the known parts of the integer, as 
- of coin, weight, meaſure, Oc. 


4 OD * 

Morrrerxr the numerator by the — in the next inferior de- 
nomination, and divide the product by the denominator; and if any 
thing remain, multiply it by the next inferior denomination, and 
divide by the denominator as before, and ſo on, as far as neceſſary; 
and the quotients placed after one another, in their order, will be 
the anſwer required. 


EXAMPLE 8. 
1. War is the value of J of a pound? 


5 I multiply 5 by 20, the num- 
20 ber of ſhillings in C. 1, and the 
— product 100 I divide by the de- 
77100 nominator 7, and get the quoti- 
— ent 14s. and 2 remaining, I mul- 
I 45,—Z tiply it by 12, and again dividing 
12 the product by 7, find the quo- 
— tient 34. and 3 remains, which 
7924 I multiply by 4, and, dividing as 
— before, the quotient is 157. and 
34.—3z. 5 remaining, I place it over the 
4 numerator, and find the anſwer 

— 145. 3d. 1 r. 

7)12 
14 r. 

2. WHar 


As the numerator of a fraction may be conſidered as a remainder, and the dey 
nominstor as a diviſor ; this rule therefore has its reaſon in the nature of divifion, 


— * 
_y w__— —. — — Y 
1 — - - — 
a »= — — — — Tr XX K - 
* 


80 VULGAR- FRACTIONS. 


2. Wnar is the value of 2; of a ſhilling? = . 
3. Wrar is the value of 34 of a Cut. f 
Anbav. 29. 915. 109%. 72A. 
4. Wnar is the value of 4 + of a_IÞ- Avoirdupois 18 
Anja. 1202, 12+ dr, 
5. Wrar is the value of + of a 15. Troy? 


Anſev,” 70%. Aut. 

6. WrarT is the value of 3+ of a Ton? | 
Hafev. 4Cwt. 297. 1215. 149%; 1214. 

7. War is the value of 5 of a yard? Anjww # 2277. f 
8. War is the value of Z of an Ell-Engliſh? 

Anſww. 49rs. 15. 
9. War is the value of ; of a mile? Anfw. bfur. 26p. 11. 
10. WRar is th ralue of of a day? Arne. 16h. 36m. 55 a 
11. Tye value o 17 of a Julian year 15 required ? 

Ao. 257d. 19h. 45m. 52—— 

12. Tut value of ,% of a guinea is demanded ? Anſww. 7% 

. Wrar is the value of g of a dollar? Anſcu. 51. 754. 


4 Waar is the value of 4 of a moidore ? Anſaæv. 215. 754. 
15. Wuar is the value of 5 of an acre ? . Anſw. 3R. 175. 


Car it. 


Do reduce any given quantity to the fraction of * en, de- 
nomination of the ſame kind, 


R u L E.\ | 
Reyuce the given-quantity to the loweſt term mentioned, for a 
numerator ; then reduce the integral part to the ſame. term, for a 
: denominator ; which will be the fraction required. 


„ 


3 


E Xx A.M PL E 8. 
1. Repuce 14. 334. 5 to the fraction of a pound, 


20 Integral. part. | 4. . 
95 14 39 7 
or” © 
240 — 
4 171 
. a 
9 — 
7 685 
5 775 
6720 Denominator. — - 
4800 Num. Anfw. $5923 2 
2. Repuce 444. to the fraction of a ſhilling. Anja. . 


3. RE DVUCE 


Tuts caſe is the reverſe of the former, therefore proves it. 
Note. If there be a fraction given with the ſaid quantity, it muſt bg ſurther reduced 
to the denominative parts thereof, adding thereto the uvmlerator. 


49 


3: Rr Due 2975 9B. 100z. 11 r. to the fraction of a Cur. 


eu. Cu. 
4. Revucs 120%. 124dr. to the fraction of a þ. _—_ 172 
| 1 fey. 7 % 

| Repuck 70%. Abt. to the fraction of a Jþ. Troy. 
5. KN 7 0%. 4þW 1b. 3 b. 
6. Repuce 4Cwt, 24rt. 12 55. 14%. 12-4 dr. to the fraction 
of a Ton. . Anſew. f T. 


Rrbuck 297. 22 u. to the fraction of a yard. Anjw. J yd. 
4 Repuce = 5 #6 to the fraction of an Ell-Engliſh. 
| Anf. TE. Z. 


9. Repuce 6 furl. 26 po. 114. to the fraction of _ N. 


10. Rx DVU CE 16h. 36m. 55:55. to the fraction of a day. 
| | | Anjew. 1 Day. 
11. Repuce 257d. 19h. 45m. 52355. to the fraction of a Julian 
year, _ N71 Auſew. 17 J. F. 
12. Rr DVU SE 187. to the fraction of a guinea. . Aa. A G. 
13. Rr DVC E 55. 74. to the fraction of a dollar. Au. 14 dot. 
14. Repuce 21s. 744. to the fraction of a Moidore, 1 


Anſey. 1 Moid. 


15. Reviics 3 Roads, 177. to the fraction of an Acre, 


ADDITION of VULGAR FRACTIONS. . 
R UL E. 1 


Repvuce compound fractions to ſingle ones; mixed numbers to 
improper fractions; fractions of different integers to thoſe of the 
ſame ; and all of them to a common denominator; then the ſunt 


of the numerators written over the common. denominator will de 
the ſum of the fractions required. | | 


6 £4 M114 
1. App 74, J of + and 7 together. 
Fir. 74 = , 5 of += 44, and y = 7; 
Then the fractions are , . and +; therefore 
39 X56 X 1 = 2184 
IX SX I 75 
2K 5 Xx 56 = 1960 
dai 1% Or thus, 2134+ 75+ 1960 _ 5 
3 — = 152 W — 21 : „ 
5X 56X1= 280 33 * 5 urs 


1 Fractions, before they are reduced to a common denominator, are entirely 
diſſimilar, and therefore cannot be incorporated with one another; but when they are 
reduced to a common denominator, and m3 


difference, may then be as properly expreſſed by the ſum or difference of the numera- 


GO ——— the ſum ot difference 
dition and Subtraftion 


tors, as the ſum or difference of any two 


of their individuals; whence the reaſon © 


is manifeſt, the rules, both for 


* 
* 


vor AR FRACTIONS: 81 


made parts of the ſame thing; their ſumg or 


* 
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2. App 4, 94, and 4 of I together. Anſw. 9183. 
3. War is the ſum of 4, 4 of + of 4, and 85; ? 8 
8 . nfo. 637d: 
4. Warar is the ſum of 7 of 44, 4 of 4 and g: a 
FF > Anſev. 1242. 
$. ADD . . and gd. together. Anfev. 2/8 N. 


6. War is the ſum of J of 1%. 9. and 4 of + of . 
; Anjw. C. 16 12s. 35d. 
7. And Z of a yard, 4 of a foot, and 4 of a mile together. 
| 185 | 1100 yds. 2 ft. 6434438 Inch, 
. Ado f of a week, + of a day, z of an hour, and 4 of a mi- 
nute together. Anſw. 2 days," 2 hours, 30 minutes, 45 ſeconds. 


SUBTRACTION of VULGAR FRACTIONS, 


4 


R U L E. * 


PREPARE the fractions as in Addition, and the difference of the 
numerators, written above the common denominator, will give the 
difference of the fractions required. — Note, a fraction is ſubtracted 
from a whole number, by taking the numerator of the fraction from 
its denominator, and placing the remainder over the denominator, 
then taking one from the whole number. 


f „ene. 
1. From take 5 of 4. 
foofi = R=. Then the fractious are Þ and . 
3X28 = 84 = 34. pas. => 30. therefore, 


Ar 20 5 2 
48020 r 9 
2. From 48 take £. | Anſev. 323. 
3. From 374 take 194. Auw. 175%. 
4. From 137 take 4 of 15. Anſav. 25. 
5. From /. take Bs. Anſeo. 4/1. 
5. From Jex. take + pave. Anſw. 1 3 pwt. 125er. 
7. Fou + of a league take + of a mile. Anu. Imi. I fur. 
8. From 5 weeks take 194 days. Ausb. A5 da. . 48min. 


„ Mvr r 


*. Ix ſubtracting mixed numbers, when the lower fraction (the ſubtrahend) is greater 
than the upper ng, (the minuend) you, may, without reducing them to improper 
fractions, ſubtract t numerator of the ſubtrahend from the common denominator, 
and to that difference dd the numerator of the minnend, and carry one to the integet 
of the ſubtrahend. 1. 


| Example. From 191 take 1235191 — 2 6. 


— 


4 
„ * 2 * 
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MUuTiPLIiCATION of VULGAR FRACTION 85 

| A i 2611 ez £945074 bas ie ©? Ig 

Rv * E.f N 6 "þ 51H 

Rebe compound fractions to ſimple ones, abi mixed numbets 

to improper fractions; then the product of the numeraters will bs 

the numerator, and the product of the denominators, the denomi- 

nator of the product required. Mose, where ſeveral fractions are to 

be multiptied, if the numerator of one fraction he rqual to the de- 

nominator of another, their equal numerators and denoitfinators 
may be omitted. t 4IL4 


15 . um © r $6 Bb 
8 E X A NMI L E 8. 712 181 4. © * 9 
1. Wye is the continued product of 44, 444 of I and 


1 


1 f "T3 } Si) 4 
Thea wei x3. xt = DE AN i anfaver, 


; | JAK 
2. Motrrrrtr ff by . { Auf. 2 
3. Morrrrir 6&4 by | Anſw. f. 
4. MutTiviy 3 of 5 by 4 bf 3. Anſew. to 
. Mortrirty J of $ by + of of 118. Anſw. fre 


„ MouTrieLY 94. + of 4 and 124 continually together. 
: d IL Arnſw. 2433, 
7, Wnar is the continual product of 4 of 3, 54, 7 and 4 of $? 
| | Anſw. 455+ 
$. Wnar is the continual produ& of 7, 4, 4 of , and 33? 
| . 14 Anſw. 2H. 
Another method for the Multiplication of mixed Quantities. 
Caſe 1. To multiply a whole number by a fraction, or a fraction 
by a whole number. a 
Rah. Multiply the whole number by the numerator of the ffac- 
tion, and divide the product by the denomittator : but if the num 


1 


rator be 1, divide by the denominator only. Ip ob 
I, 2. 4.144 $i 76. 7 
Mult. 8 15 28 30, - 48, + 1386140 25 
* 1 2 I # | 'F * 5 
— — — — — — — 
Prod. 2 74 9*  3)72 4444 $)1625 12)1813 
Prod. 24 39 2031 157 


Cab 2. To rms a whole number by a mixed" one. +1 
Rule, Multiply by the fraction as in cafe 1ſt ; then multiply by 
the whole number, and add the. two products, as in the examples 
„ 


 FMvtTiericattion of a fractios implies. the talk : 1 8 . un d 0 2 
multiplicand, and therefore may truly be — Hr — Pare 2 8 of: the 


multiplied by & is the ſame as + of $3 and as the direckiéns of the rule agtte with: 
vietitad already given, to reduce diele fractions to layle om: is is wn - be rights 
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84 


or, to multiply a mixed number by a whole one, change the place 
of the factors, and proceed as the rule directs.— See Ds. 6. * 
1. . 72 


2. 5 4+ LL * 
. "0 4. 39. 77 
8 221 91 87 24 
Ks. 7% 117 3 126 645 © Malt, 24 
oats , e dee 18 84 . 
e e eee — 

53817 390 11123 111 


Caſe 3. To multiply a mixed number by a mixed number. 

Rule. Multiply the integral part of the multiplicand by the de- 
nominator of its fractional part, and add theretg its numerator : 
then myltiply by the mixed multiplier, by Caſe 2d, and divide the 
produR by the denominator of the fractional part of the multiplicand, 
as in the following example. Ro" OE 
Mule. 423 F 1} 424 = 213 ] AFTER this manner may feet 
1 87 ö which mult. by 8% and inches be multiplied, calling 
1 : CET 1 inch r of a foot, 2 A 

26 inches 4, inches 4, 5 inches 
31420 1 6 — T. 7 ink Tx» 8 
142 inches 3, 9 inches 4, 10 inches 


. | | 1704 , and 11 inches 7% of a foot. 
5)1846 
„ | | Product = 3695. 


ö * DIVISION of VULGAR FRACTIONS, 
5, a oy 
-»PrEPARE the fractions as before: then, invert the diviſor and 
eed exactly as in Multiplication :— The products will be the 

— required. | 

1 . * A | 

1. Drivipr J of 17 by 5 of x. | 

STV e, ein 5 therefore, 

. iS 3+ = 115 the quotient required, 
2. Divipe 3. by +.  Anſw. Ir. 
3. Divide 124 by Z of 7. Anjw. 5 r. 


— 


4 The reaſon of the Rule may be ſhewn thus. Suppoſe it were required to divide 
5 7 Now ＋ 2 is manifeſtly I of 4, or = ; n therefore 7 
of 2, or g muſt he Fontained ) times as often in 4 as 2, that is 5:5 = the anſwer, 


which is according to the rule. 

* To yan AK — an integer, 2 = 4 — or my 
the gumerator by it; and to'divi an integer, divi numerator, or multi 
the denominator by l. 0 y teger, umerator, Ot ply 


1 ö 1 
ls 
; * 
"SE 
12. 
Ti 
i 
» 77 bn 
4 5 [| 
Y 
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DECIMAL FRACTIONS; 


4. Drivip 53 by 7 on enn Ses nn * Anfew, 
F. Divivs + by 9. | e 

6. Divivs f of + of 4 by $ of +. 19491 „ nl 
7. Divive VJ by J. | | 

8, Divive 42044 by F of 112. 


Dru Fractions are of ſuch à nature, thay thy vary in the 
fame proportion, and are managed by the ſame method of Operati. 


on, as whole numbers are. . of 
Os this account, every proper Fraction is ſuppoſed to be reduei- 
ble to another, whoſe denominator ſhall be 10, 100, 1000, &c. vix. 
Unity, with a number of cyphers annexed ; and Fractions with ſuch 
denominators are called Decimal Frat#ionr: ſuch are , o, , Kc. 
As thedenominator of a decimal fraction is always 10, or 100; or oo, 
&c. the denominators need not be expreſſed: for the numerator only 
may be made to expreſs the true value: for this purpoſe it is on 
required to write the numerator with a point before it at the 1 
hand, to diſtinguiſh it from a whole number, when it conſiſts of fo 
many figures as the denominator hath cyphers annexed to unity, or 13 
ſo 18 is written ,5 ; fo 333 0 »735, &e. 

Norte. The point prefixed is called a Separatrix.” 

Bur if the numerator has not ſo many places as the denomina- 
tor has cyphers, put ſo many cyphers before it, vix. at the left hand, 
as will 42 up the defect; fo write 55; thus ,05 ; and dn thus 
,006, &c. And thus do theſe fractions receive the form of whole 
numbers. | 7 

Tur iſt, zd. 3d. 4th. &c. places of decimals, counting from the 
left hand — the right, are called primes, ſeconds, thirds, 
fourths, &c. | | | 

Ws may conſider unity as a fixed point, from whence whole num- 
bers proceed infinitely increaſing toward the left hand, and deci- 
— infinitely decreaſing toward the right hand to o, as in the fol- 

wing | 


4 1 
- 


- 


TaBL 8, 


2 
2212 8 8 
1. 232 3 
Z SS & 5 — 
1741111 2123571335 
S Er e ee 
5r ee asas b 1488 
9 8 7 5 6 3 2. 1,2 3 45 6 7 9 


—— — 


Fou this table it is evident, that, in decimals, as well as in 
whole numbers, each figure takes its value by its diſtance from unit's . 
| place: 


— . —— 
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IE it be in the firſt place after units (or the ſeparating point) 
it fignifies tenths; if in the ſecond, hundredths, &c.. decreaſing in 
euch place in a ten- fold proportion. 
-— ConsequenTLY, every fingle figure expreſſing a: decimal has 
for its denominator an unit or 1; with fþ many cyphers as its place 
is diſtant from unit's place : Thus ,2 in the decimal part ot the 
table 2; 4S;b5 1 4= teu Fc. And if a decimal be expreſſ- 
ed by ſeveral figures, the denominator is 1, with ſo many cyphers as 
the loweſt figure is diſtant from unit's place. So 4357 ſignifies ds; 
. Grey w_ placed at the right-hand of a decimal fraction, do 
not alter its value, ſince every ſignificant figure continues to poſſeſs 
the ſame place: 80 „5, „50 and, 5300 are all of the ſame value, and 
„ 
Bor cyphers, placed at the left hand of a decimal, do alter its 
value, every cypher depreſſing it topp of the value it had before, by 
en ſignificant 2 one place further from the place of 
Amits, 80 g o, 4005, all expreſs different decimals, wiz. 5, W; 
305 1353 39959 2409-10 1 BY 0) | 
— — be obſerved the contrary, effect of cyphers being an- 


nexed to Whole numbers, and decimals 

Ix is likewiſe evident from the table, that, ſince the places of de- 
cimals decreaſe in a ten- fold proportion from units downwards, ſo 
they conſequently increaſe in a ten- fold proportion from the right- 
hand: toward the left, as the places of whole numbers do: for, ten 
hundredth parts make one tenth, ten tenths make i; ten units, ten; 
ten tens, one hundred, &c. viz. =, Il, and i x10 10, 
which proves that decimals are ſubject to the ſame law of Notation, 
and conſequently of operation, as whole numbers are. 
_.Dacrwar Frattions of unequal denominators are reduced to one 
common denominator, when there are annexed to the right hand of 
thoſe, which have fewer places, ſo many cyphers, as make them 
equal in places with that which has the moſt. So theſe decimals, 
„ 406, 3455 may be reduced to the decimals ,500, „060, and ,455, 
which have, all, 1000 for their denominatör. 

Or Decimals, that is the greateſt, whoſe higheſt figure is greateſt, 
whether they conſiſt of an equal or unequal number of places : Thus, 
»5 is greater than ,459, for if it be reduced to the ſame denomina- 
tor with ,459, it will be „Fo. 

A mixt number, viz. a whole number, with a decimal annexed, 
is equal to an improper fraction, whoſe numerator is all the figures 
of the mixed number, taken as ene whole number, and the denomi- 
nator, that of the decimal part. So 45, 309 is equal to 45329, as 
is evident from the method given to reduce a mixt number to an 
improper fraction: — — 

; Tuba, 45 X1000-+, 309284 N as above. 


Abplir ion 
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ADDiTION ff DECiIMALS. 
; R U L E. 
1. Pac the numbers, whether mixed, or pure decimals, under 
each other, aceording to the value of their places. 
2. FIN p their ſum as in whole numbers, and point off ſo many 
places for decimals, as are equal to the greateſt number of decimal 


places in any of the given numbers. 
EXAMPLES 
1. Finp the ſum of 19,073 +2,3597 +223+,0197581+ 3478.1 
+12,358, { ; 
19,073 
2,3597 
223 
0197581 


3478,1 
I. | 


37349104581 the fun. 


2. Required the ſum of 429+21,37 +355,003+1,07+1,7 ? 
| Ae. 808, 143. 


3. Required the ſum of 5,3+11,973+49Þ+ 9+157314+ 34.3? 


af. 103, 2044. 


4. Required the ſum of 9737 1911,75 +93,7164+Þ ,9501 ? 
' Anſw, no88,4165, 


SUBTRACTION of DECIMAL Ss. 


U 


Placz the numbers according to their value; then ſubtract as 
in whole numbers, and point off the decimals as in Addition. 


EXAMPLE 5s. 


1. Fixp the difference of 1793, 13 and 817, 5693 
From 1793,13 
Take $17,05693 


— CY 
— 


Remainder 976,07 307 


— 


2. From 171,195 take 125,916. Arb. 45, 774. 
3. Fox 219, 1384 take 195,91, Anſev. 23,2284, 
4. From 480 take 245, 075. Anſw. 2349925. 


Motrirrica rler 


88 DECIMAL FRACTIONS, 
MurTiPLICATION of DECIMAL S. 


C244: 


R uv L x. 
1. War rr they be mixt numbers, or pure decimals, place the 
factors and multiply them as in whole numbers. | 
2. PoinT off ſo many figures from the product as there are de- 
eimal places in both the factors; and if there be not ſo many places 
in the product, ſupply the defect by prefixing cyphers. 


EXAMPLE 8. 
1. MuLTirLY 402345 


by 00163 
7035 
. 14070 
2345 
10000382235 the preduct. 
2. Murr ry 25,238 by 12,17. Anſev. 367, 14646. 
3. MuLTIPLY 3759 by 5945. Anſw. 3552255. 
4. MuLlTiPLY ,84179 by 0385. Arſab. -032,08915. 


To multiply by 10, 100, 1000, &c. remove the ſeparating point 
ſo many places to the right hand, as the multipher has typhers. 


S 0 2 \ 3,45 

So ,345 ) SDJ 100 J q 345 

* = 1000 ) © (345 
For ,345 X 10 is 3,450, &c. 


60 . 


To contra the eperatian, ſo as to retain ſo many decimal places in tht 
Predud as may be thought neceſſary. 


R v l x. 


1. War the unit's place of the multiplier under that figure of 
the multiplicand, whoſe place you would reſerve in the product; and 
diſpoſe of the reſt of the figures in a contrary order to what they 
are uſually placed in. | 

2. In multiplying, reje& all the figures which are to the right 
hand of the multiplying digit, and ſet down the products, ſo that 
their right hand figures may fall in a ſtraight line below each other; 
obſerving to increaſe the firſt figure of every line with what would 
ariſe by carrying 1 from 5 to 15, 2 from 15 to 25, 3 from 25 to 35, &c. 
from the preceding figures when you begin to multiply, and the 
ſum will be the product required. 


E x a M- 


N 
N 


dEGIMAL-FRAOFIONS &@g 
EXAMPLE - 

1. Ir is required to multiply 56,75 34016 by 5, 476928 and to rea 

tain only five places of decimals in the ptoduct. 


. 


Contracted ay: Common way. 
56,75 3491060 ö 56,75 34916 
829673, 5 55376928 
28376745. 45149279328 
170265. 1135069832 
397744 51071184244 
34952 /ꝗ́ © » 34952109496 
518 | 3972744412 
1133 1702604748 
440 | 28376745180., -., 
— — — — 1 3 
305, 15043 3951 5943180818048 


” 8 «* 


— — 14 ——— — 


By. the operation in the common avay, it is evident that all the 
figures, which are cut off at the right hand by the. perpendicular 
line, are wholly omitted in the cantracted way, and the laſt product 
here is the firſt there; conſequently: the reaſon of placing the mul- 
tiplier in a reverſe order, muſt appear very plainly. 


Div1i310N of Dzc1tmuaAL * | 


RU L E. 


r. Tue places of decimal parts in the diviſor and a count- 
ed together muſt always be equal to thoſe in the dividend, therefore 
divide as in whole numbers, and, from the right hand of the quoti- 
ent, point off ſo many places for decimals, as the decimal places in 
the dividend exceed thoſe in the diviſor...  . ; 
2. Ir the places of the quotient be not ſo many as the rule re- 
quires, ſupply the defect by prefixing cyphers to the left hand. 

3. Ir at any time there be a Remainder, or the decimal places in 
the diviſor be more than thoſe in the dividend, cyphers may be an- 
nexed to the dividend; or to the rerhainder; and the quotient carri- 
ed on to any degree of exactneſs. 5. 

. M \ . EXAMPLES: 
* Tar rea intidie off ſo malt imal S 1 1 i 
the dividend mY * tare dog 1 car 5 8 


Gy places in the dividend is equal to thoſe in the diviſor and quotient taken r 


Mas 


y the nature of Muleiglication-: it cher Nr I, 
ay as the dividend ny ono follows that the quotient 


go DECIMAL FRACTIONS. 


EXAMPLE S. 


IIS | . | 2. 
219), 117341075{,000533087, Sc. 3719) 38, 0000 102, 18, &c.. 
109 1 
— 4 In Example 18. the diviſor —— 
$34 —— decimals, the quoti- 810@ 3 
ent muſt have ſo many as th 8 
— are in piſs To 5 and = 
1771 ple 2, the divicend being an in- 6620 
1752 teger muſt have at leaft ſo ma- 3719 
— ny cyphers annexed, as there — 
1907 are decimals in the diviſer, and 29010 
1752 fo far the quotient vill be whole 26033 
— numbers, then annexing more — 
1555 cyphers, the remaining figures 29770 
1533 in the quotient will be decimals, 29752 
— according to the Rule. — 
22 . — aÞ 
3d. 133)5737(43-1353+ (4th) 23, 7)65 32102756, 164 
5th. t 72)918,217(12753+ (6th) 25,17)315,6293(1253+ 
7th. ,317)29,417 (92 + (8th) 37,9),0059374( 156+ 


gth. ,375),173948375 (463862+ 


Having * multiplier, to find à diviſor which ſhall give a quotient 
| equal to the product by that multiplier, : 


R UI. E. | 
Drvive unity by the given multiplier, and the quotient will be 
the diviſor ſought. 
Wrar diviſor is that, by which dividing 5357, ſhall give a quo- 
tient equal to the product of the ſame nuſnber multiplied by 250 ? 
250) 1,000(,004 the anſwer. And ,004)5357,000(1339250. 
Proof. 5357 X250 = 1339250, 


Having a | diviſor, to find a multipher which ſhall give a product 
| equal to the quotient by that diviſor. 


| R Ul. E. 
Divips nolty by the given diviſor, and the quotient will be 
the multiplier ſought. 
. Waar multiplier is that, by which multiplying 53 57, ſhall give 
a product equal to the quotient of the fame number divided by, oo? 
,004)1,000(250 the anſwer : Therefore 5357 X250=5357=> ,004 
== 1339250. | | 


ER © AR 2. \ 
To contfaf? Diviſion, when there are many decimals in the dividend, 
1 and the diviſor is large. 
Rurx. 


1 Tur following queſtions are left unpointed in the quotient to exerciſe the learner. 


DECIMAL FRACTIONS. gt. 


* | R UI Ek. . 
_=_ ATEVER place of the dividend correſponds with the unit's 
id WA Geiler at the firſt ſtep of the Diviſion, the ſame place 

firſt figure of the quotient have. | & 

* In dwiding, reject the laſt right hand figure of the diviſor, at 

every ſtep (inſtead of bringing down a figure, as in common) and 

make the laſt remainder the dividend for the new diviſor at every 
ſtep : Thus continue the Diviſion till the diviſor ſhall be exhauſted. 


99-5678) 4.67 89837568(,0459931 Quotient. 


3982712 
99,567) 696271 : 
| OZ | 
0 Here, the unit's place of the diviſor in 
99,56) 98869 the firſt flep falls under 7 in the place of 
89604 hundredths in the dividend, therefore ] put 
4, the firft quotient-figure, in the place of 
99,5) 9265 hundredths, by profixing a f her. 
8955 I have ſet down every diwijor to explain 
the work ; but you need only put a daſhb over 
99) 310 every figure rejected, as you proceed, 10 þ 
297 it is omilted. | 
9) 13 
a” 
Remainder 
Wren decimals or whole numbers 
are to be divided by 10, 100, 1000, &c. EXAMPLE S. 

(viz. unity with cyphers,) it is per- 1035 [765,4 
formed by removing the ſeparatrix, in 100 (8 6 „ 76,54 
the dividend, ſo many places toward 1000 175“ 2 7,654 
the left hand as there are cyphers in 10000 J = 1.7654 


the diviſor. > 
REeEDuUucTioN. of DEC1M AL s. 
x" is; 9 hs % . | 
To redute a Vulgar Fraction to its equivalent Decimal, 
RUuL s. | 
Divips the numerator by the denominator, as in diviſion of de- 
cimals, and the quotient will be the decimal required: Or, ſa ma- 
3 ny 
* Li the given vulgar fraction, whoſe decimal expreſſion is required, be 1 


Now, ſince every decimal fraction has 10, 100, 1000, &c, for its denominator z and if 
two fractions be equal, it will be, as the denominator of one is to its numerator; ſo is 


the denominator of the other to its numeratar, therefore, As 15:9: IO, &c. : 2X1. 
= 775 = :6 the numerator of the decimal required; and is the ſame as by the rule, 


ge DECIMAL FRACTIONS, 


ny cyphers as you annex to the given numerator, ſo many places 
maſt be pointed off in the quotient, and if there be not ſo many 

ces of figures in the quotient, the deficiency muſt be ſupplieg by 
prefixing fo many cyphers before the quotient figures, ' 


ba EXAMPLES, 
. x. Renvcp | to a decimal,  _ 8)1,000 
5125 Anſwer, Aan 


2. Renvuce 4, fand 3 to Decimals. Arfavers. , 375. „625. ,666+ 
3. REepuce +, 4. 4, , 4, 3 and 4 to Decimals. | 
Anſawers. „25. 5. 375+ 3331. 8. 833+. 875. 

4. RR DU c E +, 35, 336 and 2 to Decimals. 
| Anjwers. ,263+. ,692+. ,o025. 25. 


5. REDucs ZA, rs, and , to Decimals. 
| 8 Anſwers. , 0186 . ,00797 +. ,q0266Þ-. 


an 


4 


CAS8sE 2. 
To reduce numbers of different denominations, as of Money, Weight and 
. Meaſure , to their egui valent decimal values. N | 


R U IL E. * 12 


1. Write the given numbers perpendicularly under each 
ether for dividends, proceeding orderly from the leaft to the greateſt. 
2. Or ros iE to each dividend, on the left hand, place ſuch a 
number for a diviſor as will bring it to the next ſuperior denomina- 
tion, and draw a line perpendicularly between them. | 
3. Brel with the higheſt, and write the quotient. of each divi- 
fion, as decimal parts, on the right hand of the dividend next below 
it, and ſo on, till they are all uſed, and the laſt quotient will be the 
decimal ſought. — 5 , 
1. Repvyce 175. 89.3 to the decimal of a pound, 4d 
ts 14 428 #4 
12 | 8,75 | 1 
20 | 17,729166 Kc. 
| „886458 &c. the decimal required. 

Here, in dividing 3 by 4, J ſuppoſe 2 cyphers to be annexed 10 
2 ² 3. auhich makes it 3,00, and »75 is the quotient, which J avrite 
againſt 8 in the next line; this quotient, viz. 8,75 being pence and decimal 
parts of a penny, I divide them by 12, which brings them to ſhillings and 
decimal parts, I therefore divide by 20, and (there being no whole num- 

ber ) the guotient is decimal parts of a pound. | | 


- - — .- -xY 1 — C4 _— mm * 
— — 2 Te” + - 
Wee. a 1 
* G — — * * 
N N * a > — 


2. RED U cer 
* Tux reaſon of the rule may be explained from the firſt example; thus, three far- 
things are of a penny, which, reduced to a decimal, is ,75 ;. conſequently, $24. 
may be expreſſed, 8,75d. but 8,75 is $78 of a penny r of a ſhilling, which, 
reduced to a decimal, ic ,9291665.+ In like manner, 17, 7291668. are 422859 
== ,$86458+ as by the rule. fei nc W ® 5 | 
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2. RepuceE 1, 2, 3, 4x and ſoon to 19 ſhillings, to decimals, 
5. Shillkpgto .1.::: $5.1 n. 3 7 8”. 10 | 
"_ Anſwers. OF. „1. r 52 „25. 2 35. 4. 545 
Sbil, 11 12 13 14 15 16 17 18 155 
Au. g. „. 105+», „7 7. 8. 85. 9, „5. 
Here, when the nnd ate even, half the NN with a point 
prefixed, is their decimal expreſſion; but if the number be odd, anc 
nex a cypher to the ſhillings, and then halving them, you will have 


their decimal expreſſion. 
tz. Repuce 1, 2» 3, and ſo on to Ir pence, to the decimials 


of a ſhilling.” | 
Ponte. | 2 2 3 45 5 * 
Anfewers. 8971 5166. „25. - be „ 11 
Pence. 7 8 a0 + ab 
Au , 583 T. 666+. 75 »833++ | ,916+- 
4. Rr DVR 1, 2, 3. Kc. to 11 pence, to the decimals of a pound. 
| Pence. I 2 3 4 5 
' Anſwers, OF: : „0125. ,01656 +. . 
3 Pence. 6 Of 
A Anj. „025. 1 1 30375: 5 \ pO 


1 5. Repucy 1, 2 and 3 farthings to the decumals of a penny. 
| 197. , 25d. 24qr3.==,54. and 3qri.=,7 54. Anſwers. 
6. REenvce 1,-2 and 3 farthings to the decimals of a ſhilling. - 
Anſfw. 19r. 24,0208 35. 2qrs.=,04166+s5. E wh Seng. 

2 7. Repucs 1, 2 and 3 farthings to the decimals of a pound, 
 Anſwi \qr.230010416.-+L. 2qrs.=,002083+L. 39rs. =,003125/. 

14 8. REDUCE 135. 544. to the decimal of a pound, 

Anſw. 6729 . 
9 RI Duc 7Cwy. 397, 17 B. 1008. 124. to the decimal of 2 


a. 


Tun. 


10. REDUCE 109zZ. 


11. REDUCE 3975. 


12. REDUCE Fur. 


13. Roper 55m. 


Anſrv. 53 8+. 
1 3þ wt. qgr. to the decimal of a N Pro: ? 
Anſw. ,889062 
32. to the decimal of a yard. me 
Anſw. , 
120. to the decimal of a mile. ada 
Anſev. ,6625. 
37 ec. to the decimal of a day. 
Anſiu. Fete 


N A 3. 


To rp the decimal of any number of ſhillings, Nt and farthiags 


Inſpettion, 


RUE. 


+ Tax anforo ths we ae eee of a foot, 


LR 


a = 


„ DECIMAL FRACTIONS 


* 7 
1. Wa ITE half the greateſt even number of ſhillings for the firſt 
decimal figure. 12 e For ore e 
2, Lr the farthings in the given pence and farthings poſſeſs 
the ſecond and third places; obſerying to _ increaſe. the /econd place, 
or place of hundrsdii, by 5, if the ſhillings be odd, and the third 
place by 1, when the farthings exceed 12, and by , when they ex- 
eced 36. | | | Po 

3. 1 than. three places be needful, divide half the number 
of farthings in the given pence and farthings (rejecting 244rs. firſt, 
if there be ſo. many) by 12, and the quotient, written after the 
three places before found, will give the decimal required. 


1 


Fr 


: 
= LL 2 3 % 


„„ --7 £7 47 12 
£05 4 199 te odd. Pilling. 

39 = the farthings in gil. 
A 2 for the exceſs of 36, 

5691 = decimal reguireꝓ. 1 . 

2. FIN o, by Inſpection, the decimal expreſſions of 187. 34. and 
174. 844. 4 55 Aula. C. 914 and , 885. 
3. Varur the following ſums, by Inſpection, and find their 
total, wiz, 15. 3d. +85. 114d. +105. 634. + 1s. 844, + zd. + 244. 
* * 2 Anſw, C. 1834 the total. 


CATE 6 
To find the value of any given decimal in the terms of the Integer. 


Won. 


I. MvLt1PLY the decimal by the number of parts in the next 
leſs denomination, and cut off ſo many places for a remainder, to 
the right hand, as there axe places in the given decimal, _ 
2. Murr the remainder by the next inferior denomination, 
and cut off a remainder as before, 
8 3. Proceed 
Tux invention of the rule is as follows: As Shillings are ſo many 2oths of a 
pound, half of them muſt beſo many tenths, and conſequently take the place of tenths in 
the decimal; but when they are odd, their half will always conſiſt of two figures, the 
firſt of which will be half the even number, next leſs, and the ſecond a 5: Again, 
farthings are ſo many gboths of a pound, and had it happened that 1000, inſtead of 


960, had made a pound, it is plain any number of farthings would have made ſo many 
thouſandths, and might have taken their place in the decimal accordingly. But 960 


increaſed by r part of itſelf, is = 1000, conſequently, any number of farthings, in- 
creaſed by their I part, will be an exact decimal expreſſion for them: whence, if the 
number of farthings be more than 12, I part is greater than Ad. and, therefore, 1 


mult be added; and when the number of farthings is more than 36, I part is greater 
than 124d. for which 2 muſt be added. . ö My 
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' ProcteD in this manner through all the parts of the integer, 
and the ſeveral denominations, ſtanding on the left hand, make the 
anſwer. rn ; 
| 1. EXAMPLE 8, | 
1. Finp the value of ,73968 of a pound. tis 
xp Ik 


14,79300 
I2 


9,52320 
4 


1 2, 9280 Anfev. 145. 914. 
Waar is the value of ,679 of a ſhilling Anſw. $34. 
WHAT is the value of ,9999L.? Anfw. 195. 113d, ri. 
. Waar is the value of ,617 of a Ct.? 


Anſw. 2qrs. 13T6. 10%. 10 he. 
Waar. is the value of ',8593 of a 16. Troy? 


Anſau. 100z. G pt. 5 gr. 
. Waar is the value of ,497 of a yard ? Anſw. Igr. 2n. 
WaarT is the value of .,8469 of a degree? 
Anſw. 58m. 6 fur. 35p0. Oft. 11in 
War is the value of „569 of a year? | 
Ys? Anſw. 207da. 16h. 26m. 24 fees 
9. Waar is the value of ,713of a day? A4nfw. 17h. 6m. 43/ec. 


w Yo nn Swe 


| CA S.R.' 0 | 
To: find the value of any decimal of à pound by iuſpection. 
+ gb R Uf . . 

DovsL® the firſt figure, or place of tenths, for ſhillings, and if 
the ſecond figure be 5, or more than 5, reckon another ſhilling z 
then, after the 5 is deducted, call the figures in the ſecond and third 
places ſo many farthings, abating 1 when they are above 12, and 2 
when above, 36, and the reſult will be the anſwer. 

Note, Wren the Decimal has but 2 figures, if any thing remain 


after the a are taken out, a cypher muſt be annexed to the 
right hand, or ſuppoſed to be ſo. 


EXAMPLE S. 
1. Find the value of „876. by inſpection. 
166. S double of 8. | 
14. for the 5 in the ſecond place, which is to be taken out of 7. 


and 62d. = 26 farthings remain, 10 be added. 
dedut Ad. for the exceſs of 12 


175. 64d. the anſever. 


2. Find 


2. Fius, by inſpeckion, the value of 40. a2; 
qa Fa -. =" double of 4. 8 * 
- for the 5 in the * of hundredths. nene 

we? = 40 farthings, a 0 being annexed io the — 4. 


Deducr 2d. for the exceſs . . 15 921 


95. 944. the anſæver. 25 
3. Find the value of ,097L. by inſpeAtior. Anſw. is. 1129, 
4. VaLus the following decimals by inſpection, and find their 


ſum, wiz, 75 + 55374:+ el. T. + „51. 1,25. ＋ 
og * 400 0 Anjw. £.3 16s. 444. 


FEDERAL MONEY. 


: 


Tas Pupil being well acquainted with Decimals, it wil be pro- 
r to introduce here an account of the Federal Money, as ſettled 
Congreſs the gth. of Auguſt, 1786, when it was © Reſlved, 

«* TRHar the Standard of the United States of America; for 
Gold and Silver, ſhall be eleven parts fine and one part alloy. 

« Taar the Meoney-Unit of the United States (being by the Re- 
ſolve of Congreſs hk the 6th of July 1785, a Dollar) nes, 
of fine ſilver, 37 5 , grains. 

«© THar the money of account, to correſpond” with the diviſion 
of Coins, agreeably to the above Reſolve, proceed in a decimal 
Ratio, agreeably to the forms and manner following, viz: 

« Milt, the loweſt money of account, of which 1000 ſhall be 


equal to the federal dollar, or money-unit, - + = ._ 0001; 
« CEN, the higheſt copper-piece, of which 100 fhall 

be equal to the federal dollar, . 0,010; 
«© Dime, the loweſt Silver bowed of which fo ſhall be 

equal to the dollar, , 100. 
© Dol LAx, the higheſt Silver Coin, — — — 1000. 


„ Tgar betwixt the Dollar and the loweſt copper Coin, as ſix- 
ed by the Reſolve of Congreſs of the 6th, of July, 1985, there ſhail | 
be three ſilver Coins, and one copper Coin. ; 

* Taer the ſilver Coins fhall be as follow: One Coin containing 
1878 grains of fine ſilver, to be called a Ha/f-aol/an : One Coin 
containing 7575 grains of fine ſilver, to be called a double-Dim : 
and one Coin containing 377885 grains of fine ſilver, to be called 
a Dime. 

% Tar the two Copper Coins ſhall be as follow: One equal 
to the one hundredth part of the federal Dollar, to be called 4 Cent; 
and one equal to the tuo hundredth part of the federal Dollar, to 
be called 4 Half Cent. 

Tuer 2316. Avoirdupois weight of Copper, ſaall conſtitute 
100 Cents. 

ner 


T 


, 
8. 
J 

1 

\ 

1 
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«Ty ar there ſhall be two gold Coins: One containing 246 F088 
grains of fine gold, equal to 10 Dollars, to be ſtamped with the 
impreſſion of the American Eagle, and to be called an Eagle: One 
containing 1237; grains of fine gold, equal to 5 dollars, to be 
ſtamped in like manner, and to be called a Half-Eagle.....o 

«© Tyar the Mint-price of a pound troy-weight, of uncoined 
ſilver; eleven parts fine and one part alloy, ſhall be 9 dollars, 9g 
dimes and 2 Cents. , 4 Hog 

THAT the Mint-price of one pound troy-weight of uncoined 
Gold, eleven parts fine and one part alloy, ſhall be 20g dollars, 7 


dimes and 7 Cents.” 


As the Money of Account proceeds in a decuple, or ten- fold pro- 


* 


portign, ſo any number of Dollars, Dimes, Cents and Mills, is fimply 
th 


e expreſſion of Dollars and Decimal parts of a Dollar :=Thus 9 
Dollars and 8 Dimes are. expreſſed 9,8=9,5; de//.—12 Dollars, 4 
Dimes and 7 Cents thus, 12,47 =12#27; dl. 20 Dollars, 3 Dimes, 
4 Cents and 5 Mills, thus 20, 345 =20&5,d/.—100 Dollars and g 
Mills, thus 100,009=100yx5 de. and 50 dollars, 5 Cents, thus, 
50 ,o Ford. wherefore, it is, in all reſpects, added, ſub- 
trated, multiplied and divided, the ſame as Decimals ; and, of all 
Coins, it is the moſt ſimple. 

marked. Mills: Cent. Dimes Dol; Cage 
10 Mills Qent. w. c.| i628," 1 
10 Cents Dime. 4. 10 "202 1 
10 Dimes ] Dollar. D.] 1000= 100 = 10 =1 
10 Dollars } Eagle.  £.ht0000=1000 =100=10 = 1. 


Note. 
e one 


AD DTTION of the FEDERAL MoNEY; 


App 25% Eagles; 7 Dollars, 8 Dimes, 3 Cents, 4 Mills; 125 
Dollars, 8 Cents; 5 Eagles, 9 Mills; 18 Dollars, 7 Cents and 4 
Mills. together.+ | Wo + | | 


Ads | | 8 c 
1 Note, Phat Dollars occupy the firſt 
2d. 7,834 place at the left hand of the comma; 
3d. 125,080 and Eagles, all the places at the left 
4th. 50,009 of Dollars: But Eagles and Dollars, 
sth. 18,074 feckoned together, expreſs the number 
0 PRE; of Dollars contained in the ſum, as 349 
m 455,997 is 34 Eagles and 9 Dollars; equal to 
349 Dollars, &c. 
N SUBTRACTION: 


1 Ix may be obferved, that the fum exhibits the particular number of each different - 


Nece of money contained in it, vin. 455997 Mills = 45 599 N Cents = 4550 1d Dimes 


E. D. d. c. '”"., 


= 4557005 Dollars gr Bagles=4'5 $59 9 7 wy Az se, 


— 1 
—— — — al 


« 


W —— — 
b ———— 


p N — 
— 
— 
—— ͤ—C—— — 


— 


= 
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SUBTRACTION. 


| E.D.d.c.m. « D. d. . m. . | D. d. ce. 
From 13479, 8 1 5 495641, 001 799, cy? 
Take $985,946 218796,795 ' 4599379 
Rem. 4493-869 276844, 206 338,621 


Pra. 13479, 8 15 | 
MuiTiIPLICATION, _ 7 
Warn you have pointed off the decimals in the product, 
according to the rule in Multiplication of Decimals, all beyond the 


Mills, or third place of decimals, are decimal parts of a Mill. 
D. d. c. n. 


Bouonr 37 Horſes for ſhipping, at 48, f 7 3 per head: 
What came they to ? 


D. dt c. n. D. d. c. m. 
48,573 Mult, 45,8 46 
37 by 233,094 
340011 183384 
145719 412614 
| 1375380 
Ano. 1797, 201 91692 
D. d. c. . — _ 


A. 1058,767 . 
DIVISION. 
1. Ir 1000 Oranges coſt 10 dol- 2. Ir 3730 buſhels of Corn 


lars, what is that a-piece ? coſt 2025, 39 dollars; what i} 
D. d. c. D.d.c. s that per Buſhel ? 
1000) 10,0 o(0,0 1 Ar. D. e. . 
10 00 3730) 2025, 3900, 5 4 3 Ah. 
5 18650 
3. Drvive 12976 dollars between 160 39 
7 men. 149 20 
72 11 190 


185 3,714 Anfw. In dol. dim. &, 11 190 
| Deciwai 


Ar so, the names of the Coins, lefs than à dollar, are fignificant of their values. 

Foz the Mill, which ſtands in the 3d place at the right hand of the comma, « | 
place of thouſandths, is contracted from Mille, the Latin for Thouſand :=Cent, which | 
occupies the ſecond place, or place of Hundredths, is an abbreviation of Centum, the 
Latin for Hundred :—and Dime, which is in the firſt place, or place of tenths, is de- 
rived from Diſme, the French for Tenths. 


t Ax p here I would remind the learner, that, when he has brought down all his 
whole numbers, or dollars, in the dividend, he muſt place a comma in the quotient ; and 
if, when he has brought down the next figure, he cannot have the diviſor once, be 


place a Cypher at the righy hand of the comma, in the place of dimes, 


01, WerGHT and MEASURE. 


| ECIMAL 
TABLE 1; Corn. |Penny Wie Dexim.|Pounds. | Decimals. 3, | 493235, 
i the Integer. : | »0375 14 * 1 : FBS: 
— 2 20333 13 | ,u 1023437 
$hil. dec. Shil. dec. | { 1825 1a 1 143 $ 818815 | 
9 1-95} 8 45 gu = 2 — 4 ped . 
* 1 . 1® eee 12 885 * 
17 sz [35] 1 | $2 | £935 | | 267 12; , 
16 1,8 | © þ3 3 0 174 ph 1 03906 
16 „5 525 3 5 — 
1 © 4 '2 x | 8 6 | 053 TABLE VI. 
| 13 65 3 {75 Grains. Decimals 5 * 5 Yard MEASURE; 
12 6 2 51 13 ,004083 + 5 * rd tne Integers 
11 85 | 1 los | im | con | 3 821105 Quarters, jDecimals. 
10 1,5 | 10 „0017 1 Ye 2 | 75 
ence} Decimals 0015 2 5 
11 763; Z | 4002389 EEE I "25 
10 | 041 7 „ai | 15 | 3003370 Nails Decimals, 
: 50375 6 poor” 14 „7812 3 151375 
| 50333 | 5 | 093 » — 2 | ,125 
128 | ile no eb 
2 3 |*5:0347 | 10" f 0058 ITABLE . 
4 | 919600. , 1 1 PH; 5 1005023 [Long MEASUBE- 
3 $0125 + Der the Integer» | 20044 1 Mile the 2 
6 9884188 Pennyweights the 12 MF 
T | 004199 ame as  Shillings in] 6 | 19933 2 Deer | 
Fra TTDecimals [the firſt Table» . 3 IG | 
003125 [Jrains. Decimals. Tb : too 
; 002083 12 1 O25 1 — 700 On | 
: J 3 
EE RES 
TABLE II. , qrs. of 0zs.} Decim. > 5284091 
dei & Long Meaſ.| 7 00975. 3 | 000418 . 2 
1 Shill, & x Foot "Ol 4583 : 000279 | — 5 res 
, : 
fo the Integer. q 9 | FE) 100 ,050818 . 
Pence & : VWF. — TABLE V. „051136 
— * Decimals. [ 4 3 Avolx Db. WEI ORT. 0 | 2045454 | 
| 11 | ,916666 - — Ilb. the Integer. 75 | 1239773, J 
7 10 5833333 1 | ,00208 a — 6 
1 2 ; * : 3 JOunces,| Decimals. $0 15 
1 666666 [TABLE IV. I 1:27 2122 
| t 3 73330 JAvorzpuronsWr.| - 312 — go . 
; 476666 | 112lb. the Integer, | 12 55 = 72056 
| ; . © | 2905714 
| | : © Bi Qrs, | Decimals, 83 A L | 004645 
2 - 11 666 N 3 175 1 2 —» 35025. Lis + | 9003977 
r-+,084393 1 25 1 Mb Fon 
h „ — 2 
| | n 7 Pounds. Decimals. ri 3 5 4 2273 
| 2 6 27 | 3241071 5 {3125 3 | 29017 
| I 2 26 32143 4 8 a ny 
— pz 25. | 223214 [ 3. Þ 31875." 1 7000558 
TABLE Ih, | 2+ (21425 —— Feet. | Decimals, 
TROY WEIGHT. 3 1 70 8 1 150025 3 50003787 
Ub. the Integer. = Drams. Decimals. 2 
Fa eee , e 
0 1625572 455 6 _ | 2099994% 
| is 13 „051 5 ©0007 
1 Penny- = i , 9 
b weights. Decimals. 17 ;rg178 7 | 067775 4 0000632 
10 041666 16 5142 52 10 nom | 3 „000047 f 
oh 15 113393 E I p 
— 2 03 1 | 200001 58 : 


* 
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* 


TABLE VII. Day. Decimals. 1 Day the Integer. Hours, Pes aie, 
;Ligvip Mzag'n, [,100 | 997 4973 | TIE. 5 | 2203533 |; 
x Gallon the 1 | 5 144657 Hours. Jedimals. => 27663338. 0 
arts the ſame as | 32191 0 23 4 95 888 3 51 < biin f 
rs. in TABTE VI. ] 76 „19787 22 85 2 „085 ih 
— 60 12 3 * x * I 618 1) 
1 Pint. | „125 50 1359 20 | 3 25 e 
3 Gills. , * ö — 20 2192 : _ g inutes. Deci alsl | 
0 392 5620 3j 
1 „ --) 7 20 | 054794 13 20555 2 1 ot 388 | 
— 4 10 „27397 : '6 OPS, 10 ,000944 
TABLE IX. ? „02465 | 33-44 85 : | 50062 5 
LTT. | „021918 [4 $25 3333 9 ,005575; 
x Year the Integer. | 7 010178 | 13 | 2548 7 wen; ft 
Months the ſame as] 6 1 ,016438 9 EA. 6 1 3004166 
Pence in TaBLE II. 5 f ,013608 {| * + 56333 5 003472 
dar BITE i 4 | +2995 4 |} 002777 
395 {7000000 2 | 005479 | +4 8 
300 „0 1 „004739 1422 CINE 
200... 1.547045 | ©» 1 6 81 : Ei 


COMPOUND MULTIPLICATION: 

'Ts extremely uſeful in finding the value of Goods, &,—And as 
in Compound Addition we carry from the loweſt denomination to 
the next higher, ſo we begin and carry in eompound multiplication; 
one general rule being to multiply the price by the quantity. 


9&2; | | nr rey 
When the quantity does not exceed 12 yards, pounds, c. Tet down 
the price of 1, and place the quantity underneath the leaſt denomi; 
nation,-for the multiplier, and, in multiplying by it, obſerve the 
ſame rules for carrying from one den6mination to another, as in 
Compound Addition. 173 4 
InTrRODUCTORY EXAMPLES. 

4 1 2 3 \S » | 


N Sic . 5. d. J. ö 9. d. A 3. 4. Lo ' $$ d. 
Maiphy 15. 17 1 25 12 8 45 9 10 67 18 64 
on n 5 

19 "A by {  1Sa:823{ 81 { :34.:J0 -b+ 12 17 105 

| E the] #7 2 J 

| : | f 


"+ Tux product of a number; conſiſting of ſeveral parts or denominations, by ary 
fimple. 1 whatever, will be expteſſed by taking the product of that ſimple number, 
2ndeach patt byitſelf, as fo many diſtinct queſtions ;——Thus C. 31 155. 9d. multiplied by 
„ Will be C. 165 775. 45d. = (by yy. bp ſhillings\from the pence, and the pounds 
from thethillings, — placing them in the ſhillings and pounds reſpectively,) C. 168 


£ 


183, 9d, agd this w 


be true when the multiplicand is any compound number whatever. 


COMPOUND: arenen rok 


9. Je 10. 11. 
. ot Þ woke + WIE 4 
4.13, , © 25/318. +6. 9 14 17 84 

109 - TT SR ST 127 8 RS bz g 
(} 114 — — 12 by 
— SF T8 33 | 19 "2. 


In the laſt example, 1 Ey. 9 times 1 * WE: : 24d: Fer 
down 2 and carry 2, ſaying, 9 times 8 is 72, an carry, makes 
74 pence = 6-. 24. I ſet down 2 in the pence, and carry 6 ;. then, 
g times y (the unit-figure in the ſhillings) is 63, and 6 I carry. is 
69, J ſet down g under the unit-figure. of the ſhillings, and carry 6, 


ſaying, g times 1 is and 6. L carry is 15, then I halve 15, which 
is 7 Si 1 over, which I ſet. in the tens ee in ſhillings, and that, 


with the 9, makes 19 ſhillings ; then I carry the 7 as pounds: laſt: 
ly, g9,tunes$.4-15 36, and 7 I carry, are 43 pounds; I ſet down 3 and 
carry 4, ſaying, 9 times 1 is 9, and 4 I carry makes 13, which 1 
ſet down, and the product is £.133 197. 244. 0 


PRACTTCATL Que'sSTIONS. 
= Wu nr will g yards of > at 50. 4d. per yard, came to? 
J. 4. 


. 7 4 price of one yord. 
Multiplied by 9 yards. | 
> — — — 


Anſw. (. 2 8 o price of 9 yards. 


Queſtions. F 
2d. 3 yards, at 1 4 
3d... 0 at 9 10 
4th. 5 — at 29 6 
5th. at 13 72 
5th. 7 —— "at 39 for. 


Cx $2 


When the multiplier, that is, the quantity, is above 12, you muſt 
multiply by two ſuch numbers, as, when multiplied CI, will 


produce the given quantity, 


K 
2 


ber yard. 


E x AMP IE Sg. 
1. War will 144 . of Cloth colt, at 37. 54. per yard 


J. 


8 O T rice off one yard. 
Produces 2 1 6 price of 12 yards. | 
Multiplied YT; 12 bn ee | 
Anfever Fo 24 18 o price of 144 yards. Jueſtions. 


f 


price of one hundred by the number of hundreds in your queſtion ; 


W COMPOUND - MUL/TIPLICATION; 
DPrefpions. 1 q oy  Anſevers. * 


. J. 4. 2 Ei L. fo 4. 7 | 
ad. 24 yards at 6 31 per yard, = 7 11 U *© 
3d. 27 — 3.9.10... ——=.13.....5 . a 
Ab. 44 — at 12 44 — 2 7 4 6 
58-55 — 3 + eee 104, 
6th. 52 — at 19 11 — 7 14 — * 


* \ Sd K A 8 E e wy 0 

Men the quantity is fath a number, as that no tavo numbers in the table 
dil produce it, exa2ly ; Then multiply by two ſuch numbers as come 
the neareſt to it; and for the number wanting, multiply the given 
price of one yard by the ſaid number of yards wanting, and add 
the products together for the anſwer ; but if the product of the two 
numbers exceed the given quantity, then find the value of the over- 
plus, which fubtract from the laſt product, and the remainder will 
the anſwer. dh . . .f 4 Bs ir 
Ex AMT LB S. 


a OF War will 47. yards of Cloth, at 174. gd. per yard, eome to? 
. 4. | OY 


«44 we 17-9 price f one yard. 
Mali plied 7 5 


Produces 4 8 9 price of 5 yards, 
Meultiplied by 9 * 


Produces 39 18 g price of 45-yards, 
Add 1 15 6 price of two yards. 


Anſw. C. 41 14 3 price of 47 yards. | 
Note, This may be performed by firſt finding the value of 48 
yards, from which if you ſubtract the price of 1, the remainder 
will be the anſwer, as above. _ 


Dueftions. SZ | Anſauers. 

# eee ei . 
2d. 75 at 5 7 per yard. = 1 1 10g 
3d. 674 — 16 34 = 54 18. 34 
— 9; = 28 5 5 
Ih. 1351 — 43 0 
th. 1123 — 15 114 S N 


. A4 4. 

When the quantity is any num ber above the Multiplication Table ; Mul- 
the price 2 1 yard by 10, which will produce the price of 10 yards: 
this product, multiplied by 10, will give the price of 100 yards; 
then if the quantity do not exceed hundreds, you muſt multiply the 


the 


4-4 *S > >. — 
. * 


Zn. 1 Bd 
S wx 
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zee of ten by the number of tens; and the price of unity, ag 
TTY units : laſtly, add theſe ſeveral products to- 
gether, and the ſum will be the anſwer. | 


13 ENA = 
J 9567 mill 59pardso dum. 4. fl. fr amen 
5 1 „. N | 
> NT *#:.4a0 
6 3 price of 10 yards. 
e AM $6" a 
23 2 6 price of 100 hu. 


69 7 6 price of 300 yards. 
g times the price of 10 yds.=11 13 3 Price , 50 yards. 
g times the price of 1 yd, = 2 1 73 price 9 yards. 


Anfover £-83 — 4x pricesf 359 uud. 


| Queſtions. 4. 4. Ld . £o Fo. 4. 
ad. 297 yards, at 17 33 per yard. = 204 8 17 
3d. 473 —— 9 14 — = 235 5 8 
4th. 512?— 15 10 — = %, 6 8 

th. 624 ͤ— — 128 —— 2 395 4 - 
n — \oy .. gh. eo—m—_ 
Cann 6. 


Wurx the quantity does not exceed 200, nor the price 12 pence, 
then by the pence-table, find what it comes to, at one penny per 


yard, &c. and multiplying this ſum by the number of pence in the 
price, the product will be the anſwer. 


| EXAMPLE 6 20 
1. Waar will 129 * coſt, at 914. per yard Þ 
. ; 5 
129 pence — 10 9 the price at 1d. ger yards 
| * 
4 16 9 the price at gd. per yard-- 


Half of 10s. gd. = $ 4+ the price at 5d. yard. 
One fourth of 105. gd, =" 2 8 the price at d. E 


* 


8 A ne fo 3233 0 3 - 
ae 6 — = _ n a K- Nr 792 1 * * P 
LES N > a EE 
2 * bh 
* py ” » » & 7% * * - U & p \ „ FY 8 J 
. 1 x. 4 og n 4 a. WEE, 2 * — 1 
. 


Anſwer, C5 4 the price at 917. per . 
FIR a 


ot Quoſtione. ae 1 Jo arg 91 
Tal. : Faun 
2d. 1481 at 1144. per aid. ef 1% 3 bos crotls: 
xd. 75 = 7 — S 9 
- Ath. 632 e 32 r 2a = - 19 10 
ol. 1232" = e WP Ing of 
th. |} > OM 47 — => 8 64 


dred, fo 112 farthings are = 2s. 44. 
therefore if the price be farthings, or not more than 34. multiply 
25. 44. by the-farthings in the price of 16. or, if the price be 


pence, multiply 95. 44 


either caſe the product will be the anſwer. 


I. WHAT will 1 Cæut. of Chalk come to, at 144. ber 55. 7 


44 
112 farthings = 2 4 pricegf 1 Caut. at gd. per 1b. 
124d. 6 Faribings in the price. 


bY EOmpooND| MULFIFLICATION, 


To find the value of ane bungred r —As 112 1s the groſs bun- 


Lugau. . - 14 Doty of 1 Cayt, at oF per The 


and 112 pence = gs. 44: 


44. by the pence in the price of 115. and in 


Ex AMP IIS. 


2 . 4 7 * 


Fo 
2. I Cat. of Tinat24e per IB. ? 2 NTT 412 per IB. 
9, aribings in ibi e price af 1 T6. 


n JL. price W Oe i 1B. 
8. cn of Leadat 74, in b. ? 95 vita db as 6s, pay 
; ©. 17-1 pence in the price of 1 Tb. 
X £73 5 A friceof 1 Cart. at 7d. per B. 
Dueſftions, 7 4 wo Anſwers, | 
SH rn, . + ferry 
ath. 1 of Copper at ber ſh. = - 7 
oth. 1 ditto — e 
th. 1 ditto 45 = 2 23 2 
| | C. As 7 


To fad the value of two, or more, hundreds, by having the price 3 


8 — find the price of Cav, by the laſt Caſe, — 
then 


. 
COMPOUND MULTIPLICATION. mos 


then Wi. to find the value of the whole by Caſe 1ſt. or zd. as 
the queſtion may require. 


EXAMPLES. 
1. Wnar is the value of our: of Sugar, at 64. per HB. r 


1 


— 9 4 ric ice at 1d. per 5B. 


2 16 price of ditto at 6d. per B. 


14 price of Cut. 
1 quarter of a Cæut. — 14 price of 4 Ct. 


Anfever. ( 4 14 price of 55 Cut. 


Dueſtions. Anſwers, 
Cut. l 
2d. 4 of Sugar at 22d. per 1 6 
3d. 84 5 — = 19. 16 8 
4th. 7 — 4 — —15 1 4 
5th. 44 33 —_ = 
ech. 91.3 ĩ — =35. 9 4 
C A8 E 8. 


To find the value of a hundred-weight, when the price of 1 15. is 
any number of pounds and ſhillings ; or jhillings, pence and farthings :== 
Multiply the price of 115. by 7, its product by 8, and zbis * 


by 2; which laſt product will be the anſwer required. 


EXAMPLE $. 
1. Waar will 1 Cut. of Tobacco coſt, at 57. 75d. per Ib. ? 


£ . 
= $5 7 prict of 1 16. 
7 


I 19 41 price of 7 Th. 
8 


Is 15 - price of 56 B. or Cut. 
2 


Anſwer. L-31 10 - price of 112 15. or 1 Cave. 


O 


. 
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Dueftions. Anſwers. 


4 * £ oils. x 
2d, 1 Cave. at 3 lot per 15. = 21 14 
3d. 1 ditto — 9 — 5 42 
Ath, 1 ditto — 16 114 — 2 94 19 4 
5th. 1 ditto — 19 81 — = 10 5 
th. 1 ditto — C. 1 7 lo — = 155 17 4 


PRACTICAL QuesTiONS in WRIoRHTS and MEASURES. 
1. Waar is the weight of 4 hogſheads of Sugar, each weighing 


Cut. 3qrs. 197. ? Anjev. 31Cwt. 2qrs. 20th. 
2. WaarT is the weight of 6 cheſts of Tea, each weighing 
3 Cavt, 2 Gre. 9 Ib. ? Anfaw. 21 Cavt. 1977. 26 Ib. 


3. Ir I am poſſeſſed of 15 dozen of Silver Spoons, each weighing 


30%. 5 pavt,—2 dozen of Tea-ſpoons, each weighing 15 pw. 14 gr.— 
3 Silver Cans, each gez. 7 pwt.—2 Silver Tankards, each 21 oz. 


15 . and 6 Silver Porrengers, each 11 oz. 18 bt. Pray, what 


is the weight of the whole ? Anſw. 18 P. 40%. 3 pwr. 
4. In 35 pieces of Cloth, each meaſuring 274 yards, how many 
yards ? Anſw. 97145 yds. 


5. How much Erandy in g Caſks each, containing 45 gal. 3grs. 1r. ? 
Anſw. 412gal. 3 qis. 1 pt. 
6. Ir I have 9 fields, each of which contains 12 acres, 2 roods 
and 25 poles; how many acres are there in the whole ? 
Anſfw. 1134. Zr. 255. 


COMPOUND DIVISION 


Is the dividing of numbers of different denominations ; in doing 
which, always begin at the higheſt, and when you have divided 
that, if any thing remain, reduce it to the next lower denominati- 
on, and ſo on, till you have divided the whole, taking care to ſet 
down your quotient-figures under their reſpective denominations. 


INTRODUCTORY EXAMPLES. 
1. 2. 3. 


1 E 83 
Divide 549 17 955 $)197 ahn © 4)731 10 


Quotient. (109 19 6x 


* To divide a number conſiſting of ſeveral denominations by any ſimple number 
whatever, is the ſame as dividing all the parts or members of which that number is 
compoſed by the ſame number. And this will be true when any of the parts are not 
an exact multiple of the diviſor ; for b conceiving the number, by which it exceeds 
that multiple, to have its proper value by being 1 in the next lower denomination, 
the dividend will fill be divided into parts, and the true quotient found as before: thus, 
£+41 175. 6d. divided by 6, will be the ſame as £.36" 1175; 42d. divided by 6, which 
is equal to £.6 195. 7d. as by the rule. 


COMPOUND DIVISION. 107 


| pl 6. 
£ 8 d. 0 C. Ap C. 4. d. | FEW d. 
2)97 19 104  6)37 1 A 7)193 15 9% ©®)739 12 14 

* 9. 10. 11. 

fo 1 Likes Bn. th * . 


I. . 4. 4 | & > 
9)471 18 10% 10)79 13 9x _11)58 19 113 12)13 17 gf 


o 


— 


In the firſt example, having divided the pounds, the 4, which 
remains, is 4 5 which are equal to 80 ſhillings, and 17 in 
the ſhillings make 97; I then find 5 is contained 19 times in 97, 
and 2 over: I ſet down 19 under the ſhillings, and reduce the 2 
ſhillings, which remain, into pence, and they make 24, and the g 
pence, in the queſtion, added, make 33: then, how often 5; in 333 
I find it 6 times, and 3 over: 1 ſet down 6 under the pence, and 
reduce the 3 pence, which remain, to farthings, and they make 123 
then, how often 5 in 12; I find it to be twice: I therefore ſet 
down 2d. and the 2, which remains, is J of a farthing, which I 
make no account of. 


12. 12. 125 
T. ct. gre lb. O2. dr. — lb, Crvt. 2 3. th. 02. Ars 
3)29 13 2 25 12 13 4)6 11 3 19 5)14 1 12 6)10 13 9 
16. 17. 18. 19. 
Ih, ox. lb. or. pꝛot. gr. Ib, o. pt. gr. 1b. 0%. put. gr. 


7)20 13 8)7 10 15 2 9)56 9 17 19 10)$49 11 12 14 


20. 21. L 22. 

WB. o. pabt. gr. w 3 3 3 gr. B J 3 9 gr. 
12529 10 7 14 2)37 10 5 1 12 5)37. 11 6 2 17 
23. 24 25. 6. 

B 3 3 9 gr. Tat. gr. u. E. E. gr. u. e 
9348 940 19, 4)76 3 2 997 4 1 7)58 2 2 
27. | 28, - 
Z. Fr. gr. n. Deg. me. f. p. ft. in. br. M. f. p. P, 
12)17 51 697 557 35421 -7)s 5 19 


— — — 


* 7 
— 


— 1 
— — =» + « 
— — 2 7 7 AERIE 
., 


news 
- — 


. : OT HS, 
3 2 2 


— 
— — 


—_ 
#4 <__ 4 — 4 "A 
— 1 — a. e - * 
P W A ⁰ w ˙ m:! ˙²˙˙·Ä —N — * 


'Þ 
. 


= — — — — — 
—_— - — — — * — dl 
2 _ — K — — — 1 
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. for in, „ i em tiknh 6 V. . A. 
908 2.11, 3)76 3 37 9025 10 5 21 39 45 505 9 25 


— — 


0 26. 
M. wv. *. 5. me NM. d. a 880 37s | 
618 3 -5, 10 2 **97)4, 21 12 £5 $)3s 259 65% 255 


- 


h—_— _ - - 
m— 


38. i d 
9919 45“ 39 120189 37 294 


40. Sur ros that two places lie eaſt and weſt of each other, 
and ĩt is found by obſervation that it is noon at the former 2 hours, 
& zo ſooner than at the latter; how many degrees are they aſunder ? 

4026 6 300 Reduce the hours and minutes to 
— minutes, then, minutes divided, by 42 
310 37! zol Aa. give degrees in the quotient, 


41. Tas longitude of Cambridge is 45 44/ 177, and that of Phila- 
delphia, 5+ o' 43"; how many degrees difference? 


9 of 43" 
e ee 
—_—— 


42 6“, 3o# * Anfaver. 
Parr VU ETTTo N08. 
r. 


Having the price of any number of yards, &c. within: the pence-table, 
to find the price of unity, or 1 yard ;—If the quantity do not ex- 
ceed 12, proceed by ſetting down the price and dividing it by 
the quantity; which quotient will be the price of one yard, 
required; but if the quantity exceed 12, then divide by 2 ſuch 
numbers, as, when multiplied together, will produce the quantity, 
and the laſt quotient will be the value of 1 yard, required. 

Note. This caſe proves the firſt and ſecond caſes in Compound 
Maltiptication, © « 


1. Ir 9 yards of Cloth coſt £.4 35. 74d. what is it per yard ? 
| . 4. *. 
94 3 72 
- 9 3+ Anfwer, 


2. 
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2. Ir 7 Ells coſt £.5 175. 54. what coſt 1 E!? 
3. Iz 11 Sheep coſt C. 6 57. 94. what did each coſt ? 4 5 14 
4. Ir 12 gallons of Rum, coſt L. & kt 5/944, hat is it per gallon? 
5. Ir 84 Cows coſt J. 253 135. what is the price of each ? 

4 An/w. £:3 Os. 45d. 

6, Is 132 * of Corn colt C. 20 125. 6d. what 4 that ger 
buſhel? | Anſw. 2 8 
' Nore. When the wen quantity (or diviſor) is large, and not a 

ee number, the operation may be F i POS DO: 


9 


r ee 
Havi I the. ric of a hundred aveight, td Py the price 15 1 — 


Divide the given price by 8, that quotient by 7, and this quatient 
by 2, and the laſt quotient will be the price of 1h required. 
1. If Cur, of Flax coſt C. 7 gu. what is — * 2 
* 302. 7 8 5 = G 
2 5 117 . 
ö . N LN „& = ©; o 1 
2)= 10d. . | 
7 * TY — our gun. 
2. Ar C. 3 10s. = Ct. what Tot 1 Auſ. 74d. 


3. AT /. 6 6s. per Caut. what coſt 115 2D 4 15. IS. 
4. Ar /. 42 116. 8d. per Cwwt. what coſt Id A 75. 744. 
5. Ar . 19 5s. per Cut. what coſt 11h ? * 470 3s. 51. 


42 2 
Having the price of ſeveral hundred weight, to find the price per ih — 
Divide the whole price by the number of hundreds;-which will give 
the price per Caut. and then proceed as in the laſt Caſe. 
1. Ir 5 Cat, of Sugar coſt C. 1 13 $5. 44. whasrh is that per B 


5013 8 4 
8) 2 13 8 price of 1 Cut. 
7) - 6 85d. price of 14. or 4 Ct. 


2) - - IId. price of 2 ls. or s Cavt, 


— Pie of 1 16. 


2. Ir 8 Crue. of Cocoa colt C. 15 175. 44. what is that per ? 


» 445% 

3: Ir 3% Cwr. Sugar coſt /.9 175. 2d. what is that per . 
Anſew. 617 
4. 
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4. Ir 143 Cut. of Cotton-wool coſt £.6 107. 84. what is that 
per IB. ? | F303, 3309 ' Hnſw. 8d. 
"Note. This caſe proves the 7th, in Compound Multiplication. 


CAS a 


* *Hav ing the price of any number of yards, Qc. to find the f 1 


yard. — Divide the pre by the quantity, beginning at the higheſt 
denomination, and, if any thing remain, reduce it into the next, and. 
every inferior denomination, and, at each reduction, divide as before, 
remembering, each time, to add the odd ſhillings, pence, &c. if 
there be any, and you will have the value of unity required. 

Note. If there be 4, f or 4 of a yard, pound, &c. multiply 
both the price and quantity by 4, and then proceed as above directed. 
1. Ir 95+ IB. of Figs colt £.16 13s. 634. what are they per Ib.? 

lb. e 4. 4. 4. 

Buantity = 95% Price = 16 13 61 

Mult. by 4 2 8755 4 
Produces 382 for a diviſor. Produ. £.66 14 3 for adividend. 

F pl 4. d. C. 4. 4. 

382) 66 14 30 3 54 743 per ll. 
80-4 Boo S606 en 


| 14+ 1» $82) 1334(3: 
| 1146 


188 

| 12 
382) 225905 
1910 


349 
4 


13 2 
3 1 | 


250 | 
2. Ir 147 buſhels of Rye coſt C. 47 125. 64. what is it per buſhel ? 
Anſw. 6s. 534. 
3. Ir 334 yards of Baize coſt g. 25 137. 94. what is it per yard? 
i | Anſww.' 155. 54.4: pps 
4 Ir 172; gallons of Wine coſt £.43 5s. 24, what is it per 
gallon ? Anfw. Fre. 
| | 5. Ip 


COMPOUND DIVISION. 1 


5+. Ie a dozen Sheep coſt £.7 25. 9d. what are they a. piece ? | 
| Anſew. IIs. 103g, 


More. This proves the zd and 4th Caſes in Multiplication. 


PRACTICAIL QUESTIONS m MoNEvy. 
1. Drvips £.273 9s. 44. among 5 men and 4 women, and give 
the men twice as much as the women. 


mens women. | „ „„ 1 
5 and 4 Divide by 14) 273 9 4(19 10 8 =1 woman's ſhare. 
Nult. by 2 14 4 women. 
20 Ares. 13 78 2 8 = women: ſhares. 
Add pen ſpares. 12 
— — L.19 108 
the number of equa 7 | 2 
"Gates in the Lein ſor. 20 ũků—-ç—w 44 
— £.39 1 4=1 ma#'s ſhare. 
14)149(10 6 men. 
14 | 
— 45 6 S = men's ſhare. 
9 78 2 8 = women's ſhare. 
12 
— £273 9 4 Proof. 
14)112(8 


2. Divipz CL. 120 17s. 44. among 7 men and 7 women, and give 


the women 3 times ſo TON the men. 
» . d. 


4 6 4 = a man's ſhare.” 

Anfever. 12 19 - = 2 woman's ſhare. 
3. Divivs L.39 12s. 54. among 4 men, 6 women, and g boys: 
give each man double to a woman, and each woman double to a boy. 


4. *% : & 

1 a boy's ſhare. * 
Anſ. 4 2 2 10 a woman's ditto. 

4 5 8 


HT 


a man's ditto. 
4. Dirvive 5 guineas among 8 men :—give 4 84, more than B, 
and B 84, more than C, c. Auſ. Hs ſhare = 15/2. 


RULES 
For reducing the Federal Coin, and the Currencies of the ſeve- 
ral United States; alſo Engliſh, Iriſh, Canada, Nova-Scatia, Livres 
Tournois and Spaniſh. milled Dollars, each to the par of all the 
others. 
I. To reduce New Hampſhire, Ma Revucs £.10o New-Hamp- 
fachuſetts, Rhode-Iſland, Conne&i- ſhire, &c. to New-York, &c. 


cut, and Virginia currency. &o 
1. To New-Vork and North-Ca- 3)100 

rolina currency. + 33 6 8 
Rule.—Add one third to the 

New-Hampſhire, &c. ſum, and L 133 6 8 4 


the ſum total will be the New- 
York, &c. currency. | 2. To 


_ _ 


i bs 0 © — 
ꝶ6vßJõ —„ — . - >. 
— 


2 
. 
: 


— 
— 


—— * 
— — 


i f * » 4 — * * = 
—— = _ * A 
_ — — a 
— 
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7 Z. 0 Pennjyi: vania, News-TFer- 
2 Delaware & Maryland CUPTFENCY 


Rul:.- Add one fourth to the 


New-Hamplſhire,-&c. ſum. 
Repwrce £.100 'New-Hamp- 


ſhire, &c. to Pennſylvania, &c. 


4) 100 
+ 25 


L-125 40. 

3. To South-Caralina:and Geor- 
gia currency. 

Rale.—--Multiply the New- 
Hampſhire, &c. ſum by 7, and 
divide the product by , and the 
quotient is the anſwer. 

REDUCE L£.100-New-Hamp- 
ſhire, &c. to South-Carolina; &c. 

100 


7 


— — — 


907 


277 15 63 45 
To Engliſh Money. 
Robe —Dedu one fourth from 
the New-Hampfhire, &c. ſum. 
Rzpuce C. 100 New-Hamp- 
ſhire, &c. to Engliſh Money. 


4) 100 


£75 4% 

5. To lrijh Monty. 

Rule.-— Multiply the New- 
Hampſhire, &c. ſum by 13, and 
divide the product by 16. 

REepuce /. 100 New-Hamp- 


* 


hire, &c. to Iriſh Money. 


100 
4734 the given Sum. 


6. To Canada and Non - Scotia 
currency. 

Rule Multiply the New- 
Hampſhire, &c, fum by 5, and 
divide the product by 6, 

RF DUCE £.100 New-Hamp- 
ſhire &c. to Canada, &. 

100 


5 


6)'590 


£i83-16 8 Anſ 


7. To Livres Tournois, 

Ryl-.—. Multiply the New- 
Hampſhire &c. pounds by 174 & 
the product will be Livres :—Or, 
multiply the ſum in ſhillings by 
7: divide the product by 8, and 
the quotient will be livres, ſous Kc. 

REpuce £.1oo New-Hamp- 
ſhixe, &c, to Livres Tournois. 


100 Or, 100 

17% 20 
— 

700 2000 

100 7 

50 8 

8) 14000 


Anu. 1750 Liv. 
Anſ. 1750 Livres. 
14. Iſon. 5 aden. 18. =1775 ous. 
If. = 177 livres. 

8. To Spaniſh milled Dollars. 

Rule 1. —When the ſum con- 
ſiſts of pounds only: annex a cy- 
pher to the pounds, and divide 
the whole by 3: the quotient is 
dollars. 
RrD UCR . 100 New-Hamp- 
ſhire, &c. to dollars. 

3) 1000 


Dol. 333% A7 
Rule 2.—When the ſum con- 


ſiſts of pounds and ſhillings :— 
Divide 


REDUCTION Of COINS. 


Divide the pounds by 3, and the 
ſhillings by 6, not ſeparating 
them in the quotient, and the 
quotient will be dollars. 


RepucseL-152 15/6todollars. 


£6930 Tigz 15/6 
—Y 65 509 dol. & ½ An, 


Note. This article may be ap- 
plied to the federal dollar, it be- 
ing of the ſame value with a 
Spaniſh dollar. 


II. To reduce Neu- Jerſey, Penn- 

Hlvania, Delaware and Maryland 

Currency. 

1. To New-Hamp/hire, Maſſa- 
chuſetts, Rhode-Ifland, Connecticut 
and. Virginia currency. | 

Rule. Deduct one fifth from 
the New-ſJerſey, &c. ſum, and 
the remainder will be New-Hamp- 
ſhire, &c. currency. 

RE DVUcE L. 100 Ne- Jerſey, 
Kc. to New-Hampſlture, &c. 

50100 | 
— 20 


L. 80 Anfewer. 
2. To New-York and North-Ca- 
rolina currency. 
Rule. Add one fifteenth to the 
New- Jerſey, &c, ſum. 
Revuce £.100 New-Jerſey, 
&c. to New-York; &c. 


I;5=8X5)100 
3) 26 


+6 13 4+ giv. fur. 


4. 106 13 4 Anſwer, 


3. To South-Carolina and Geor- 

ia currency. | 

Rule. Multiply the New- Jer- 
ſey,' &c. ſum by 28, and divide 
the product by 45, and the quo- 
twat is South-Carolina, &c. 


* 


113 


RE DVUCE T. 100 Ne- Jerſey; 
&c. to South-Carolina, &c. 
100 


4x5 2 
— 


490 
£7 


45 =5 Xg)2800 


$)311 2 27 


- £62 4 53 Anſwer, 
To Englih A. 


=y 


29 
„ 
£3 

* 


: 


ule, Multiply the New- Jerſey, 


&c. by 3, and divide the product 
by 5. 


Reducs £.100 New-Jerſey, 


&c. to Engliſh money. 
100 


3 


c—y, 


C 60 Anſwer, 

5. To Iriſþ Money. | 

Rule, Multiply the New - Jerſey, 
&c. by 13, and divide the product 
by 20, 

Repuce £.100 Iriſh to Ne- 
Jerſey, &c. 

100 


4 X 3+ the given ſums 


* 

3 
1200 * 

+ 100 


—— 


20==4 X5)1300 
4) 260 
4.65 Anſwers 


9 


5300 | 


e_ 
4 


"7 
* 


— 
— _ * 
—— — — — 


# 


Anſ. 268 dil, 


114 
6. To Canada and Nowva-Scotia 


currency. 
Rule. Deduct one third from 
the New Jerſey, &c. 
Repuce J. 100 New-Jerley, 
c. to Canada, &c. 
30100 
—33 6 8 


£-66 13 4 Anſwer. 


. To Livres Tournois. 

Rule. Multiply the New- erſey, 
&c. pounds by 14, and the pro- 
duct will be Livres Tournois—or 
multiply the ſum in ſhillings by 
7 ; divide the product by 10, and 
the quotient will be livres, ſous, 
&c. 

Repuce L. 100 Ne- Jerſey, 


&c. to Livres Tournois. 
100 Or 100 1d.==12 Sous. 
14 20] 14. = 14 Sous. 
CT, — „[. Liv. 
400 
100 7 


Anh. 1400 Liv. 10) 14000 
1400 as before, 


8. To Spaniſh milled dollars. 

Rule. Multiply the New- Jerſey, 
&c. pounds by 23 and the product 
will be-dollars.—-Or multiply 
them by 8 : divide the product 
by 3, and the quotient will be 
dollars.—If there be ſhillings in 
the given ſum, for every 7/6 add 
1 dollar to the quotient. 

RR DUN £.100 10s. New-Jer- 
ſey, &c. to dollars. 


8 2 
3) doo 200 
8 667 
2 = 
** 1 10 "0p 
268. ft before. 


—— 
— 


REDUCTION or C OIN S. 


III. To reduce New-York and North« 
Carolina currency. | J 
1. To Neau-Hampſbire, Maſſa- 
chuſetts, Rhode Iſand, Connecticut 
and Virginia currency. a4 
Rule, Deduct one fourth from 
the New-York, &c. 
Rr Duck £.100 New- York, 
&c. to New-Hampſhire, &c. 
4) 100 


L. 75 Anſwer. 
2. To New-Ferſey, Pennſylvania, 


Delaware and Maryland currency. 


Rule. DeduR one ſixteenth from 
the New-York, &c. ſum. 
Revuce L£.100 New-York, 
&c. to New-Jerſey, &c. 


16=4X4)100 
4)25 
—£6 5 
L. 93 15 Anjaver. 


3. To South-Carolina and Geor- 
gia currency. 

Rule. Multiply the New-York, 
&c. ſum by 7, and divide the 
product by 12: the quotient is 
South-Carolina, &c. 

Revuce C. 100 New-York, 
&c. to South-Carolina, &c. 

100 | 


7 


12)700 


"£.58 6 8 Anſwer. 

4. To Enghſh Money. 

Rule, Multiply the New-York, 
&c, ſum by : divide the product 
by 16, and the quotient is Engliſh. 

Renvuce L£.100 New- York, 
&c. to Engliſh money. 


100 


REDUCTION ox COINS. mg 


100 
9 


16==4X 4) 900 
4)225 


56 5 Anſaver. 

g. To Iriſh Money. 

Rule. Multiply the New-York, 
&c. ſum by 39: divide the pro- 
duct by 64, and the quotient is 
Iriſh. 

Repuce £.100 New - York, 


&c. to Iriſh money. 
100 


6 x 6+thricethe given ſum. 


600 
6 


3600 
+ 300=100 x3 


6z=8 x 8)3900 
80487 10 


£.60 18 9 Anſwer. 

6. To Canada and Nova-Scotia 
currency. | 

Rule. Multiply the New-York, 
&c. ſum by 5, and divide the 
product by 8. 

Repuce L. 100 New- York, 
&c. to Canada, &c. 
| 100 


5 


8) 500 


£.62 10 Anſwer, 


7. To Livres Tournois. 
.. Rule, Multiply the New-York, 
&c. ſum in ſhillings by 21 : di- 
vide the product by 32, and the 
quotient will be livres, ſous, &c. 
Repucs L. 100 New-York, 
&c, to Livres Tournois, 


100 Note. 14.19. Four. 
20 15.==1 34 Sous 
— : i - 4 
560 1{.=133 Liv. 
21 
32==4 x8) 42000 
4)5250 


Anſe. 13121 Livres. 

8. To Spaniſh milled Dollars. 

Rule. If the New-York ſum be 
pounds only, annex a cypher to 
them, then divide by 4, and the 
quotient is dollars : but if it be 
pounds and ſhillings ; annex half 
the ſhillings to the pounds and 
divide as before, and the quotient 
is dollars. 

Repuce C. 100 New- York, 
&c. to Dollars. 

40 1000 


250 Doll. Anſwer. 
Repuce £.100 % to Dollars. 


4 1004 


251 Dol. Anſwer. 
IV. To reduce South-Ci#elina and 


' Georgia currency. 


1. To New-Hampſhire, Maſſa- 

chuſetts, Rhode-Iſland, Connecticut 
Virginia currency. 

Rule. Multiply the South-Ca- 
rolina, &c. ſum by , and divide 
the product by 7. 

Repvuce . 10d Sduth-Caroh- 
na, &c. to New -Hampſhire, &c. 

100 | 
9 


7)90⁰ 
L. 128 11 5% Anſwer. 


2. Te 


116 


2. To Me- Jersey, Pennſylvania, 

Delaware and Maryland currency. 
Rule. Multiply the South-Ca- 

rolina, &c. ſum by 45, and di- 

vide the product by 28. 
Repuce £.100 South-Caroli- 

pa, &c. to New-Jerley, &c. 

100 


9 45 
900 | 
5 
28=4X7) 4500 


4)642 17 15 


. 160 14 33 Anſwer, 

3. To New-York and North-Ca- 
rolina currency. 

Rule, Multiply the South-Ca- 
Tolina, &c. ſum by 12, and di- 
vide the product by 7. 

Repucs /. 100 South-Caro- 
lina, &c. to New-York, &c. 
2432.7 GO 

12 


7) 1200 


C. 171 8 65 Anfwer. 

4. To Engliſh Money. 

Rule. From the South-Caroli- 
na, &c. ſum, deduct one twenty- 
eighth. 

Repuce /. ioo South-Caro- 
lina, &c. to Engliſn Money. 
28=4x7)100 . , 

4914 5% % 
—3 11 57 from the given ſuns 
£.96 8 65 Anſwer. 

5 To Iriſh Money. 

ule. Multiply the South-Ca- 


rolina, &c. ſum by 117, and di- 
vide the product by 112, 


REDUCTION or'COINS5 


Revuce /. ioo South-Caro- 
lina, &c. to Iriſh. 
ioc 
12x9 + 9 times the giv. ſum 


1200 
9 


— _ — 


10800 
+100x9 = 900 


I12==4x4x7)11700 


4)1671 8 67 

G⁰ x7 15 

C 9 3} A, 
6. To Canada and Nova-Scotia 


currency. 
Rule. Multiply the South-Ca- 
rolina, &c. ſum by 15, and di- 
vide the product by 14. 
Repuce £.100 South-Cara- 
lina, &c. to Canada, &c. 


100 
5 53 
5 
20 
14=2 X7)1500 
2)214 5 85 


L107 2 10% Anſqver. 


7. To Livres Tourndis. 

Rule. Multiply the South-Ca- 
rolina, &c. pounds by 224 and 
the product will be Livres. a 

RE DUE . ioo South-Caro- 
lina, &c. to Livres. 

100 Note. 14.=1% fours. 
22% 15. ig lire. 
N I{==223 liwres, 

200 | n 
299 
50 


Ai. 2250 livres. 


8. Th 


REDUCTION or. COINS. my 


8. To Spaniſh milled Dollars. 
Rule. Multiply the South-Ca- 
rolina, &c. pounds by zo, and di- 
vide the product by 7, and if there 


be ſhillings, turn them into dol- 


lars and add them. 
RE DUE. ioo South - Caroli- 
na, &c. to Dollars. 
100 


2 
IO XK 3J==39Q 


Dollars 428%. Note, 5. = 8d, 


V. To reduce Engliſh Money. 

1. To New-Hampfhire, Maſſa- 
chuſetts, Rhode-Iſland, Connecticut 
and Virginia currency. 

Rule. To the Engliſh ſum add 
one third. 

Repuce £.100 Engliſh to 
New-Hampſhire, &c. 

3) 100 
+ 33 6 8 


L. 133 6 8 Anſ. 

2. To New- Ferſey, Pennſylvania, 
Delaware and Maryland currency. 

Rule. — Multiply the Engliſh 
money by 5, and divide the pro- 
duct by 3. 

RD USE L. Io Engliſh to 
New- Jerſey, &c. 100 
TY 


— — 


3)500 


L£.166 13 4 Af. 
3. To New-York and North-Ca- 
rolina currency. 
Rule.----Multiply the Engliſh 
money by 16, and divide the pro- 
duct by 9. 


Rr DUS J. 100 Engliſh to 
New- Vork, &c. — 7 

| "WL 
4x4 


400 
' + | 
9) 1600 
L. 77 15-63 47 
4. To Squth-Carolina aud Geor- 
gia currescy. 
Rule. To the Engliſh money 
add one twenty- ſeventh. 


Repucs F. 100 Engliſh to 
South-Carolina, &c. 


27=3 X9)100 
3011 2 25 # 
+ 31405 
£-103 14 og 420 
> To Iriſh Money. 
ale. To the Engliſh ſum add 


one twelfth. 
Revuce L£.1oo Engliſh mo- 
ney to Iriſh money. ; 
12)100 
+8 6 8 
4 


C. 108 6 8 Auf. 
6. To Canada and Nova Scotia 


currency. 
Rule. To the Engliſh ſum add 
one ninth. 
Repucs . ioo Engliſh to Ca- 
nada, &c. | 
9)100 
gÞ+ 11 2 27 


L-111 2 23 Anf. 


7. To Livres Tournais, 
Rule. —-· Multiply the Engliſh 
pounds by 235, and the product 
will be Livres, 
| Revuce 
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ER DUE. 100 Engliſh to Li- 
vres Tournois. 

100 Note, 1d. 1A /ous. 

234 Is. =1g livre. 

1£.=2435 liv. 


300 
200 
333 
— Liv. fou. den. 
455 23333 Liv. 22333 6 8 
VI. To reduce Iriſh Mengy. 

1. To New-Hampſhire, Maſſa- 
chuſerts, Rhode-1ſland, Connecticut, 
and Virginia currency. 

Rule, — Multiply the Iriſh ſum 
py 16, and divide. the product 

J 13» 

Repuce /. ioo Iriſh to New- 

Hampſhire, &c. 


100 
4X4 


400 
4 


— — 


13) 1600 


L. 123 1 677 Anſ, 
2.70 3 Jerſey, Pennſylvania, 
Delaware and Maryland currency. 
Rule'>=Multiply the Iriſh ſum 
by 20, and divide the product 
by 13. 
ER DUE T. ioo Iriſh to New- 
. &c. 


45 = 20 
400 
5 
13)2000(153 16 117 Ar, 
13 11 12 
20 12 
2 170 
5 430220016 13) 144011 
. 13 13 
50 ow * 
39 90 14 
1 13 
11 —— — 


3. To New-York and e 
rolina currency. 

Rule. Multiply the Iriſh ſum 
by 64 and. divide the product 
by 39. 


Repuce L£.100 Iriſh to New- 
York, &c. 


100 | 
8X8 = 64 


800 
8 at 
— 3 Os 
39) 64000164 27% 420. 
39 
250 
234 


160 
156 


4 
4. To South-Carolina and Geor- 
gia currency. 


Rule. Multiply the iriſh ſum 
by 112, and divide the product 
by 117. 

REVUE. ioo Iriſh to South- 
Carolina, &c. 

100 
7X4X4 = 112 
700 
: 4 


2800 
4 


ns 
117)11200(95 14 6742 
1053 


5. To 


REDUCTION or COINS. 1 


To Engliſh Money. 
Rule 4 the Iriſh ſum de- 
duct one thirteenth, 
Revvce L.100 Iriſh to En- 
gliſh money. | 
977107 


9 
20 


13)18c(13 
13 


* 
% £97 
11 
12 


13 
100 O 
7 102 


5. 
O 
13 lor 

6 144 _ 


13) 732010 
13 


6. 75 Canada and Nowa-Scotia | 


currency 
Rule. 3 the Iriſh ſum add 


one thirty-ninth. 
Repucs . ioo Iriſh to Cana- 
da, &c. 
39) 10002 
78 


— — 


22 
20 


300440 10⁰ 


39 + 2 11 3 


5 L-102 11 375 470 


— 


11 
12 


- $9)132(3 
117 


= ks. 
I 

7. To 7 Ps T ournois, 

Rule. — Multiply the Iriſh ſum, 
in pence, by 70; divide that pro- 
duct by 39, and the quotient will 
be ſous, which, divided by 20, 
will be livres. 

Repvuce L. 100 Iriſh to Li- 
vres Tournois. 


100 X 20 X 122240004. 
70 


2,0 

39) 1680000(4307,6 

bur. 
Anſ. Livres. 2153,16 

14. = 135 i 15. = 21575 ſous. 

1. = 21 iv. 1043 ſous. 
VII. To reduee Canada and Nowas 
Scotia currency. 

1. To New-Hampſhire, Mafſa- 
chuſetts, Rhode- Hand, Connecticut 
and Virginia curren 

Rule. — To the Canada, &c, 
ſum add one fifth. 

Repuce (ioo Canada, &c. 
to New-Hamyſhire, &c. 

5) 100 
+ 20 


L. 120 Anſ. 
2. To New-York and Nerth-Ca- 
rolina currency. 


Rule, Multiply the Cara- 


da, &c. ſum by 8, and divide the 


product by 5. 


Revucs T. ioo Canada, &c. 
to New-Vork, &c. 


100 
8 


5) 80 


L. 160 Anſ. 

3. To New-Ferſey, Pennhlva- 
nia, Delaware and Maryland cur- 
rency. 

Rule.—To the Canada, &c. 
ſum add one half. 

Rzyvce L£.100 Canada, c. 
to New - Jerſey, &c. 

2) 100 


＋ 50 


L. 150 Au 
4. To $euth-Cordling and Geor- 


gia curremqy. 
Rate. 


: 
nn, fo 4 — — # =» = * 7 2 * 
OL DL CS TS — 1 


* 
— 64 


— 


| 
{| 
' 
| 
f 


o REDUCTION or COINS. 


Rule.—From the Canada, &c. 
ſum deduct one fifteenth. 
RR DUE L. 100 Canada, &c, 
to South- Carolina, &c. 
15 = 3X5)100 


3)20 


— 6.13 4 


| 1.93 6 8 4. 
To Engliſh Money. | 
N. —F rom the Canada, &c. 
deduct one tenth. 


Repuce /. 100 Canada, &c. 


to Engliſh money. 
10) 100 
— 10 


4.90 Am. 
6. To Iriſh Money. 
Rule.—From the Canada, &c. 
deduct one fortieth. 
Repuce L£.1o0 Canada, &c. 


to Iriſh money. 
40)100 
— 2 10 
£-97 10 Av. 


7. To Livres Tournois. 

Rule. —-Multiply the Cana- 
da, &c. pounds by 21, and the 
product will be Livres. 

RRE DUH F£.100 Canada, &c. 
to Livres Tournois. 

100 
7X3=21 
700 14. = IA ſous, 
3 Is, = 21 ſous. 
1C.= 21 Gwvres, 


420. 2100 
8. To Spaniſh Milled Dollars. 
Rule. Reduce the Canada, &c. 
ſum to ſhillings : divide them by 
5, and the quotient is dollars.— 
Or, Multiply the pounds by 4, 
and the product is dollars: and 


if there be ſhillings, turn them 
into dollars, and add them to the 
product. 

"Repvce L. 100 Canada, &c. 
to Dollars. ; 


100 155 15 
20 4 
5) 2000 620 
ee 


Dollars 400 Anl. — 
| Dol. 623 Anf. 
VIII. To reduce Livres Tournois. 
1. To New-Hampſhire, Maſſa- 
chuſetts, Rhode-1ſland, Connecticut 
and Virginia currency. | 
Rule, —Multiply the- Livres by 
2 : divide the product by 35, and 
the quotient will be pounds,— 
Or, Multiply the Livres by 8: 
divide the product by 7, and the 
product will be ſhillings. 
Repuce 1750 Livres to New- 
Hampſhire, &c. currency. 
1750. Or, 1750 
2 8 


380 abba 7) 14000 
35 


— 2,0) 200, o 
O0 


loo as before. 

2. To New-York and North-C a- 
rolina currency. | 

Rule. Multiply the Livres by 
32 : divide the product by 21, 
and the quotient will be ſhillings. 

Repuce 13125 Livres to New- 
York, &c. currency. c 


1312,5 


2,0 


21)42000(200,0 
4.100 4v/: 
3. To 
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3. To New-Ferſey, Pennſylva- 
nia, Delaware and Maryland cur- 
rency. 


Rule. Divide the Livres by 14, 


and the quotient will be pounds: 
Or, Multiply the Livres by 10 : 
divide the product by 7, and the 
quotient will be ſhillings. 


ReDvce 1400 Livres to New- 
Jerſey, &c. currency. 


1400 
10 
Or, ; 
7) 14000 14)1400(L 100; 
14 
2,0) 200, o — 
N 00 
. 100 An/. 


4. To South-Carclina and Geor- 
gia Currency. 

Rule. Multiply. the Livres by 
2, divide the product by 45, and 
the quotient will be pounds.— 
Or dedu one ninth, and the 
remainder will be ſhillings. 


RE DUcE 22goLivres to South, 
Carolina, &c. currency. 


2250 Or, 
2 9)2250 
L. — 250 
45)4500(t00 A 
45 2, 0) 200, o 
00 £100 as before, 


5. To Englih Money. 


Rule. —Multiply the Livres by 
6: divide the product by 7, and 
the quotient is ſhillings: =Or de- 
duct one ſeventh from the Livres, 
and the remainder will be ſhil- 
lings. 


Repuce 2333 Livres to En- 
gliſh Money. RE” 


121 

23337 Or 

6 723331 

14000 — 

— 2ſo) 20000 
20) 2000o * 85 
— C. 100 at before, 

Anſ. C. 100 — 


6. To Iriſb Money. 

Rule.---RepDvucs the livres to 
ſous, then multiply them by 39: 
divide this product by 70, and the 
quotient will be penee. 

Repuce 2153/v. 1643/0; to 
Iriſh Money. 20 


7,0) 168000, o 


12) 24000 
— ——— 
2, 0) 200, o 


100 Arſe 

7. To Spaniſh milled Dollars, ey 

to Federal Dollars. 

Rule, Multiply the Livres by 
4: divide the product by 21, and 
the quotient will be Spaniſh or 
Federal Dollars. 

Repuce 1005 Livres to Dol- 


lars. | 
ooo Or 1000 
4 | — 
— 8 " — — 
21) ,o0o(190 N. 21)ooo{1g0 Tzu 
2 
190 —1 gol? 190 
19 Dollars. 109 
10 10 
6 10 
—_ — 4, Cs 
21)60(2/10 127. 21) T0014 7 


Ms. 
6.4 
IX 


* 
— 


14 
ol 
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IX. To reduce Spaniſh milled Dol- 
lars. 

1. To New-Hainpfhire, Maſſa- 
chuſetts, Rhode-1/iand, Connecticut 
and Virginia currency. 

Rule.—-Multiply the Dollars 
by 3, and double the right-hand 
figure of the 
lings ; the left hand figures are 
pounds, 

Repuce 529 Dollars to New- 
Hampſhire, &c. 

529 
3 


L. 158 14 A2. 
2. To New:York and North-Ca- 
rolina currency. 

Rule. —Multiply the number 
of Dollars by 4: double the 
right hand figure of the product 
for ſhillings, and the left hand 
figures are pounds. 

Repuce 529 Dollars to New- 
York, &c. 529 


4 


L. 211 12 Auf. 

3. To Neo- Jerſer, Pennſylva- 
nia, Delaware and Maryland cur- 
rency. 

Rule. Multiply the number 
of Dollars by 3, and divide by 8. 

RE DVU CE 529 Dollars to New- 
Jerſey, &c. 


529 

3 

3715870198 7 6 AN. 

8 , 
— Or 
78 8)1597 
72 
F N £198; 40. 
67 
64 

3 


product, for ſhil- 


4. To South-Carolina and Geor- 
gia currency. * wa, 
Rule. — Multiply the number of 
Dollars by 7, and divide by 30. 
Revvce 529 Dollars to South- 
Carolina, &c. 
TOP 
7 


3-0) 370, 3 


1. 12378 Ay. 
*s. To Engliſh Money, at 4/6 
per Dollar. 
Rule. —-Multiply the Dollars 
by q, and divide by 40. 
Repuce 529 Dollars to En- 
gliſh money. 529 
9 


4,0) 476, 1 


119 Ax. 
6. To 222 . 
currency. | 
Rule. Divide the Dollars by 4. 
Repvuce 529 Dollars to Ca- 
nada, &c. 4529 


1321 Anſ. 

7. To Livres 3 * 

Rule. —-Multiply the Dollars 
by 55, and the product will be 
Livres. — Or, Multiply them by 
21: divide by 4, and the quoti- 
ent will be Livres. 

Repuce 100 Spaniſh Dollars 
to Livres. 


100 Or 

* 100 

21 

00 — 
100X4=25 4) 2100 


Anſ. 525 liures. 5 25 as before. 

* Note, That in England Dollars are 

Bullion, that is, they are bought and ſold 

by weight, and their value varies as ether 
articles of Merchandixe. 
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1 Cent 1 Sous, F 
Nor x, 1 Dime 104 Sous, n 
1 Dollar = 54 Livres. 


Sterlin f 17185 Ar 1858 8 Is "The propor- 
The A Ene: Sc. | x | 1239 - Þ | 1393 * tion of alloy 
2 & 2 8 966 5 2 — IL beingy77of the 
un Veau= Fer ey, Cs S |} TOJI = 4 8 | fine Silver. 
- | Sour bare, Sc. ) (4657, 366 O =. 1791,819 wh 3 


The © Dollar 7 Grains I Silver 8 409,78 pri. of Stand. Silver. 
Federal For 9 1238.255 of 4 Gola 268,589 gri. F Stand. Gold. 
j Silver. 2 The Subdiviſions are in the Tame - 
The alloy being gr of the fine 3 6%. proportion. 


D UO DE CIM AL Ss; 
„ 0 R, | 
Crnoss' MULTIPLICATION 


Is a Rule made uſe of by Workmen and Artificers in caſting up 
the contents of their works. 

Drmensons are generally taken in feet, inches and parts. 

Ix cuts and parts are ſometimes called primes, ſeconds, thirds, 
&c. and are marked thus; inches or primes (7), ſeconds (7), 
thirds (7), fourths (“) &c. 

THr1s Method of multiplying is not confined to zwelves ; but 
may be greatly extended : for any number, whether its inferior de- 
nominations decreaſe from the integer in the ſame ratio, or not, 
may be multiplied croſs- wiſe; and for the better underſtanding of it, 
the learner muſt obſerve, that if he multiplies any denomination by 
an integer, the value of an unit in the product will be equal to the va- 
lue of an unit in the multiplicand ; but if he multiplies by any 
number of an inferior denomination, the value of an unit in the pro- 
duct will be ſo much interior to the value of an unit in the multipli- 
cand as an unit of the multiplier is leſs than an integer. | 

Tavs, Pounds multiplied by pounds are pounds; pounds multi- 
plied by fillings are ſhillings, &c. ſhillings multiplied by ſhillings 
are twentieths of a ſhilling ; ſhillings multiphed by pence are twen- 
tieths of a penny; pence multiplied by pence are 24oths of a pen- 
ny, &c. | | 

| RUE. 
1. Unpzx the mnltiplicand write the correſponding denomina- 
tions of the multiplier. | 

2. Multiply each term in the multiplicand, beginning at the low- 
eſt, by the higheſt denomination in the multiplier, and. write the 
reſult of each under its reſpective term, obſerving, in duodecimals, 
to carry an unit for every 12, from each lower denomination to. its 
next ſuperior, and for other numbers accordingly. | 


3. Int 


— 
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3. Ix the ſame manner multiply all the multiplicand by the primes 
or ſecond denomination in the multiplier, and ſet the reſult of each 


term one place removed to the right hand of thoſe in the multi- 
plicand. 

4. Do the ſame with the ſeconds in the multiplier, ſetting the re- 
ſult of each term two places to the right hand of thoſe in the mul- 
tiplicand. 

5. PROCEED in like manner with all the reſt of the denominations, 
and their ſum will be the anſwer required, 

| EXAMPLES. 


1. MuLTieLY 23 feet by 2+ feet. Or thus. 
* 2,5 
2 6 Or thus. 2,5 
̃ 4 | 24 
— 24 125 
5 0 — 50 
40 2 | 
— — 14 Anſ. 6, 25 Sguare Feet. 


Anſev. 64 ſquare feet 6 ft. 36 in. 
So that the 3 is not 3 inches, but 
36 inches, or 3 of a ſquare foot; 
2. MuLTiPLY of. % & by J. of 37 


* A 
9 8 6 
& 8; 5 | 
67 11 6 Product by the feet in the multiplier. 


7 3 4 67% . = ditto by the primes. 
2 5 1 6% = ditto by the ſeconds. 


75 5 3 7 6 Anſwer, 


3. How many ſquare feet in a board 17 feet 7 inches long, and 
1 foqt 1 inches wide? Anſw. 24. 100 11 
4. How many cubic feet in a ſtick of timber 12 feet 10 inches 
Jong, 1 foot 7 inches wide, and 1 foot 9g inches thick ? 
| Anſw. 35 f. 6! 8" 6" 
2 How many cubic feet of wood in a load 6 feet, 7 inches long, 
3 feet, 5 inches high, and 3 feet, 8 inches wide! 
. Anſw. 82 f. 51 84 
6. Tux is a houſe with 4 tiers of windows, and 4 windows in 
a tier; the height of the firſt tier is C/. $/ ; of the ſecond, 5F. gf ; of 
the third, 47. 6/; and of the fourth, 3/. 10', and the breadth of 
each is 3f. 5'; how many ſquare feet do they contain in the whole? 


Anf. 283f. 7. 
The two following queſtions are Sexceſſimals, I 
5 | - 7. Ir 


DUO DFG IMK ws 
7. Ir two places differ in longitude 20 12/ what is their differ- 


ence of time ? 


Mult. 20 12 O0 oof ? | 
by 3. 59f 20" the time in which the Sun paſſes through 1 degre#, 


— 


87 46" 32% Anus. : 
8. Two places differ in longitude 310 27/30” ; what is the diſ⸗ 
ference, in time, of the Sun's coming to the meridian of thoſe pla+ 
ces, the Sun paſſing through 159 in au hour? | | 
319 37! 30% 


4 oof In 4/ of a folar day, or day of 24 hours, the Sun paſſes 1 deg. 


3 6 8 

e 
C2 C = 6 —— 10. A, B and C bought a drove 
65. X{2=125, — 12 of ſheep in company; A paid 14 5/ 


84. X£2=16d. = — 14 B, £13 10% and C, L11 5/. They 
£3X5s.=155, = — 15 — agreed to diſpoſe of them at the 
3, . S. = — 1 6 market ;—-that each man ſhould 
= —— 2 take 18/. as pay for his time, &c. 


8d. X $5. 2484. 
£3x754.=21d. — 1 9 and that the remainder ſhould be 


6s. X74, ad. — — 2 divided in proportion to their ſeve- 
8d. x d. d. — — og; ral ſtocks : At the cloſe of the fale, 
they found themſelves poſſeſſed of 

Anſ. £.7 11 114 (46 5s. what was each man's gain, 

excluſive of the pay for his time &c? 


£14 5+£13 10+L£11 5 =L£39,. and £46 5 —L£39=L7 5, and 
£7 5 —18s.X3 = L4 11s. whole gain, and £4 11=39=2/4 gain 
in the pound. 


C6145 (iz 100 {1150 
X24 RTE X24 Le f. d. 
1 13 3 
1 8 6 1 2. 126 Prog 1 11 6 
49 4 6 39. 1 6 3 
A. {32 133 B. £1 nn 6+ Go fr Sa 411 0 


SINGLE RULE OT THREE DIRECT. 


TAE Rur or TyrEz DIRECT teacheth, by having three num- 
bers given, to find a fourth, that ſhall have the ſame proportion ta 

the third, as the ſecond hath to the firſt, , 
Ir 
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Ir more require more, or les require 4%, the queſtion belongs to 
the Rule of Threc direct. 133 nit 
Bur if more require 4%, or leſs require more, it belongs to the 
Rule of Three Inverſe. + | | 
rr. | — 1x 
1. STATE the queſtion by making that number, which aſks t the 
queſtion, the third term, or putting it in the third place: that, which 
is of the ſame name or quality as the demand, the firſt term; and 
that, which is of the ſame name or quality with the anſwer requi- 
red, the ſecond term. | 
-2.\MurTipLy the ſecond and third numbers together; divide 
the product by the firſt, and the quotient will be the anſwer to the 
queſtion, 


+ Mere requiring more, is when the third term is greater than the firſt, and requires 

fourth term to be greater than the ſecond. And Yeſs requiring /eſs, is when the third 
term is leſs than the firſt, and requires the fourth term to be lefs than the ſecond. 

ALso, more requiring /eſs, is when the third term is greater than the firſt, and requires 
the fourth term to be leſs than the ſecond. And leſs requiring more, is when the third 
term is leis than the firſt, and requires the fourth term to be greater than the ſecond, 

* Tx1s Rule, on account of its great and extenſive uſefulneſs, is ſometimes called 
the golden rule of P'ropergzon : for, on a proper application of it and the preceding 
rules, the whole buſinefts of Arithmetic, as well as every mathematical enquiry depends. 
The rule itſelf-is founded on this obvious principle, that the magnitude or quantity of 
any effect varies conſtantly in proportion to the varying part of the cauſe + thus, the 
quantity of goods, bought, is in proportion to the money laid out z—the ſpace, gone 
over by an uniform motion, is in proportion to the time, &c. 

As the idea, annexed to the term, proportion, is eaſily conceived, the truth of the 
rule, as applied to ordinary enquiries, may be made evident by attending to principles, 
already explained, | 

IT has been ſhewn, in Multiplication of Money, that the price of one,” multiplied 
by the quantity, is the price of the whole; and in Diviſion, that the price of the ahots, 
divided by the quantity, is the price of one: Now, in all caſes of valuing goods, &c. 
where one is the firſt term of the proportion, it is plain that the anſwer, found by this 
rule, will be the ſame as that, found by Multiplication of Money; and, where one is 
the laſt term of the proportion, it will be the ſame as that, found by Diviſion of Money. 

Ix like manner, if the firſt term be any number whatever, it is plain that the product 
of the fecond and third terms will be greater than the true anſwer, required, by as much 
as the price in the ſecond term exceeds the price of one, or as the firſt term exceeds an 
unit; 3 this product, divided by the firſt term, will give the true anſwer 
required. 

IRECT and inverſe proportion are properly only parts of the ſame general rule : 
but I have preſerved the common diſtinction, and given tome looſe definitions, which, 
to young perſons in general are more intelligible, ; 

te 1. When it can be done, multiply and divide as in Compound Multiplication, 
and Compound Diviſion. a 

2. Ir che firſt term, and either the ſecond or third can be divided by any number 
without a remainder, let them be divided and the quotient uſed inſtead of them. 
Tur following methods of operation, when they can be uſed, perform the work in 
2 much ſhorter manner than the general rule. 


1. Div1dex the ſecond term by the firſt : myltiply the quotient into the third, and 
the product will be the anſwer, 


2. Divipx the third term by the firſt ; multiply the quotient into the ſecond, and 


me product will be the anſwer. 


3. Drvive the firſt term by the ſecond, and the third by that quotient, and the laſt 


quotient will be the anſwer, 

4-Drv:vys the firſt term by the third, and the ſecond by that quotient, and the laſt 
quotient will be the anſwer, 

1 Note, The term which aſks or moves the queſtion, has . ally ſome words like 


theſe before it, viz, What will? What coſt ? How many ? How far? How long? org 
How much ? &c, k | | 
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queſtion, which (as alſo the remainder) will be in the ſame denomi- 
nation you left the ſecond term in, and which may be brought into 
any other denomination required. 

Two, or more ſtatings, are ſometimes neceflary, which may always 
be known from the nature of the queſtion,  * 

Tu method of proof is by inverting the queſtion. 

Bur, that I may make the method of working this excellent 
Rule as intelligible as poſſible to the learner, I ſhall divide it into 
the ſeveral caſes following, | 

1. Taz fourth number is always found in the ſame name in 
which the ſecond is given, or reduced to ; which, if it be not the 
higheſt denomination of its kind, reduce to the higheſt, when it can 
be done. | | 

2. Wer the ſecond number is of divers denomiaations, bring 
it to the loweſt mentioned, and the fourth will be found in the fame 
name to which the ſecond is reduced, which. reduce back to the 
higheſt poſſible. 

3. Is the firſt and third be of different names, or one or both 
of divers denominations, reduce them both to the loweſt denomina- 
tion mentioned in either. 

4. Wurd the product of the ſecond and third is divided by the 
firſt ; if there be a remainder after the diviſion, and the quotient 
be not the leaſt denomination of its kind; then multiply the re- 
mainder by that number, which one of the ſame denomination with 
the quotient contains of the next leſs, and divide this product again 
by the firſt number; and thus proceed 'till the leaſt denomination 
be found, or *till nothing remain. 

5. Ir the firſt number be greater than the product of the ſecond: 
and third ; then bring the ſecond to a lower denomination. 

6. Waen any number of barrels, bales, or other packages or 
pieces are given, each containing an equal quantity, let the content 
of one be reduced to the loweſt name, and then multiplied by the 
given number of packages or pieces. 

7. Ir the given barrels, bales, pieces, &c. be of unequal contents, 
(as it moſt generally happens) put the ſeparate content of each pro- 
perly under one another, then add them together, and you will have 
the whole quantity. 


1. Ir 615. of Sugar coſt g/ 3. a2 
what will zo B. coſt at the fame A 6:29 :: 30: the Anfever. 
rate? 9 
HERR, the firſt clauſe (if 6f5fB. W : 
of "_ 2 9/.) ſuppoſes the 6)270 
rate; then follows the queſtion: 2 
what will zo B. coſt? | SN 


30 5. which moves the queſ- [ 
tion, is the zd. term.—6 {þ. the Again By inverting the order 
ſame kind, is the iſt.— and 9 ſhil- of the queſtion, it will be, 


lings the 2d. 


2» 


\ 
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2. Ir / buy 6 15. of Sugar, 
how much will C. 2 5/. buy at 
that rate ? 


. i 
As 9:6:: 45 : the Anſwer, 


9)270 
30 Ib. Anfewer, 


1. 3. If zo jþ. of Sugar be 
worth C. 2 5/. how much may I 
buy for 9/. ? 


"4 V2 
As 45: 30: 9 : the Anſwer. 
9 
45)270(6 ib. Anfaver. 
270 


7 
Again 4. Suppoſe £.2 5/. will 
buy 3oÞ6. Sugar: what will 6 5. 
of the ſame _ colt ? 


1 5 ; 
4s 30 * 45 226: the Anſaver. 


310)27[o 


s. Anſwer. 


N. B. The three laſt queſtions are only the firſt varied, being put 
purely to ſhew how any queſtion, in this Rule, may be inverted. 
5. Ir 5 yds. Cloth coſt L.1 10/. what will 20 yds. ditto come to ? 


yds. 5. yds. 20 
: As 5 :30:: 20 
30 ＋ 5 =6 5) 305. 
6 Qurt. 


2,0) 12, o. = £6 Anſ. 

Here I divide the 2d term by 

the 1ſt, and multiply the quoti- 
ent into the 3d for the . 


7. Ir 2oyds. colt (120: how 
many yards may I have for C30 


yds. {£ 


As 120: 20 :: 30 


120-20=6quo. & 306=5 yds, anſ. 


Here I divide the iſt term by 
the 2d, and then, the 3d term 
by that quotient for the anſwer. 


yds. 5. yds. - 
Again 6. As 5: 30 :: 20 
20 > 5 = 4 


120s. = £6. 

Here I divide the 3d term by 

the 1ſt, and multiply the quoti- 
ent into the 2d for an anſwer. 


„„ fo 

Again—8. As 120 ! 20 :: 30 
120=—30=4qu0. O A= Ny, an,. 
Here I divide the iſt term by 
the 3d, and then, the 2d term 
by that quotient for the Anſwer. 


10. Ir 8 Cat. of Tobacco 


9. Ir, 1Cwr. of Tobacco coſt coſt £45 25. 44. what is that 


£5 12 : what will 8 Car. 
ditto coſt ? 
Cavt. C. d. Cavt. 


As 1: 5 129% :: 8 
8 


42. £45 24 
Here is no need of reducing 
the middle term; becauſe it can 


be performed by compound mul- 


tiplication, the 1ſt term being an 


unit. 


per Cavt ? 


OO 
8)45 2 4 


Auſ. £5 12 9% 


Here there is no need of redu- 
cing the middle term, becauſe it 
may be performed by compound 
diviſion only, the zd term being 
an unit, 


11. If 


eoſt? 
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C. 39rs. Sugar coſt £27 175. 6d. what will 2C; 1gr. 1145. 
4 8 20 | | 7 
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39 557 9 
28 12 28 
"RA — — 
312 6690 73 
78 | 19 
1092 263 
+ d. 15 
As 1092 : 6690 :: 263 the anſaverl ' 
263 Cs 
2007 12. Ir 57 yds. coſt £69 : what 
4014 will 9 ys. coſt at that rate? 
1338 yds. 4 yds. 
—12 As 57 : 69 : 9 
1092) 175947001611 | 9 
1092 | 129 ö 
—— 2[0)1314 3% $7)621(10 Bars 
6674 £6 143 Au OS 
6552 — 
—— 51 
1227 20 | 
1092, Trl 
— $7)1020(t7s.. 
1350 57 
1092 — 
Api 459 
258 | 399 
4,” — 
k ” 51 
1092)1032(ogr, 12 
Note 1. If you look at the Sta- 57)6120104. 
ting, you will ſee that the firſt n 
and third terms are of the ſame — 
kind, but of different denomi- 42 
nations, and therefore are redu- A 
ced ts the ſame name or denom- — 
ination, and, that the demand $7)168(2 F qrs« 
of the queſtion lies on the third 114 
term. | — 


2. Tn AT the middle term, be- 
ing given in pounds, ſhillingsand 
pence, is reduced to pence. 


after ſtating. 
R 


Herz all the terms being 
whole numbers, there is no need 
of reducing the middle one till 
13. Ir 
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13. Ir my income be. 109 guineas per annum, I deſire to know 
what I may ſpend per day, ſo that I may lay up £.45 at the year's 
end ? Anſw. C. o 5 loi I per day. 

Note 1. You muſt ſubtract C. 45 from the value of 109 guineas. 

2. THERE being 365 days in a year, your queſtion muſt next be 
ſtated thus: — HAR 
| - D. Guin, . D. 

As 365 : 109 — 45 :: 1: the anſwer. 


14. Ir my Salary be £.43 12s. 5d. per annum, what does it a- 


mount to per week ? Anſw. {.0 16 97. 
The Sing: „ 
W. C. 5. 4. VV. the true anſwer to the above 


| s:: 1 : A. queſt. by the following Ratio. 
D. . „ 4. ho 
| As 365 : 43 12 5 3! 7 3; the anfaver. 
15. SuPPosE my income to be 16s. 9 7 d. per week, what is 
it per annum? N Anſw. £443 12 5. 
The Stating. 
„ A D. | 
As 7 : 16 933% :: 365 : the anſcuer above. 


" Note 1. You mult firſt reduce the middle term to pence. 

2. You muſt multiply by 365 (the denominator of the fraction) 
and add to the product the 18 which remains; and remember al- 
ways to do ſo in ſimilar caſes. 

3- You muſt divide by 7, the firſt term, and the quotient will be 
the anſwer in 365ths of a penny, which (in all ſimilar caſes) muſt 
be firſt divided by the denominator and then brought into pounds. 


16. Ir I am zo pay 15. 7d. per week for paſturing a cow; what 
muſt I give per week for 37 cows ? 
C. 3. d. Co 14. 9 . 
A 1: 17 :: 37 : 2 18 7 Anfwer. 
17. How many yards of Cloth may be bought for L. 57 13s. 
whereof 9 yards coſt £.3 1 52d. ? 
. % > ds, C. % Tat. gr. u. 
As 3 15 55 : 94 :: 5713 : 145 O 2321 AnſWere 
18. Ir I buy 57 yards of Cloth for 49 guineas ; what did it coſt 
ger Ell-Englith ? | 
| Tat. Guin. Tas, : 
As 57 : 49 :: 14 : C. 1 10%. gd. Anfwer, 
19. A Merchant, failing in Trade, owes in all C. 3475, and has 
in money and effects but /.2316 13 4: Now, ſuppoſing his effects 
are delivered up; Pray * will each n receive on the pound? 
1 ” . 5. d. „ 
As 3475 : 2316 13 4 :: 1: L. 0 137. 4d. 4nfwer. 
20. A 
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20. A owes B C. 3475, but B compounds with him for 137. 44. 
on the pound; pray, what muſt he receive for his debt ? 
| „ & Ln. 
| As 1 13 4 :: 3475 : 2316123974. 
21. Ir the diſtance from Newbury-port to York be 31 miles; I 
demand how many times a wheel, whoſe circumference is 15% feet, 


will turn round in performing the journey ? 
Feet. Cir. M. Cir. 


As 157 : 1 :: 31 10560 times, anſwer. 
22, BoucaT 9 Cheſts of Tea, each weighing 3 C. 2 grs. 21 . 
at £.4 9s. per Cæut. what came they to ? 
_ Cwvte C. . C. gr. bb. „ 
As 1 492 1: 1% X; 9 5 HHS 
23. Waar will 37% groſs of buttons, at 94d. per dozen, come to? 
Doz. d. Groſs. fo te d. 
AS 11 9x :: 374 : 17 163 Anſwer. 
24. A Farm, containing 1254. 3R. 25 P. is rented at C. 3 96. 
per acre; what is the yearly rent of that Farm? 
. 4. N. . 4 | 
As 1.5 39 :: 125 3 27: 434 8/45 Aver. 
25. Ir a Ship coſt C. 5 37; what are 3 of her worth? 
Eigb. . Eigh. C. . d. 
As 8 : 537 :: 3 5 201 7 6 Anſwer. 


26. Ir g of a Ship coſt J. 349; what is the whole worth ? 


Sixt. . N.. te 


d. 
As 7 : 349 :: 16 : 797 14 34 + Aber. 
27. BoucarT a Caſk of Wine at 4/7 per gallon, for 125 dollars; 


how much did it contain ? 
4. d. Cal. Dol. Cal. at. pt. 
AS 4 7:1 :: 126: 162 2 1% Aber. 


28. Wnar comes the Inſurance of C. 537 15s. to, at C. 41 per 
5. d. 


” . —_ 
As 100: 45 :: 537 I5 : 24 3 114 1 Anſwer. 
29. WaaT come the Commiſſions of C. 785 to at 34 guineas 
per cent. ? C. Guin. . Lf. . d. 5 
As 100; 32 :: 785 : 38 9 3x if Aber. 
30. A Merchant bought 9 packages of Cloth, at 3 guineas for 
7 yards ; each package contained 8 parcels, each parcel, 12 pieces, 
and each piece, 20 yards; what came the whole to, and what per yard? 
dt. Guin. Pack. . 
As 7 : 3 :: 9: 10368 Anſwer, for the whole coſts 
Yds. Guin. Tu. . 
As 7:3::1: L.o 12s. Anſw.' per yard. 
| 's A Merchant bought 49 Tuns of Wine for C. 273; Freight 
eoſt {.27—Duties C. 12—Cellar £.9 10s. other charges £15, wy 
E 


Centum ? 
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he would gain C. 55 10s. by the Bargain; what muſt I give him 
for 23 Tuns? 
[. 4. G Lo . Toms. . 
As 49 : 273 +27 1 12149 1014 15 +55 10 :: 23: 184 4. 


32. Ir C. ioo gain C. 6 in a year, what will C. 475 gain in that 
time? As C. 100: C. 6 :: C. 75 : L. 28 10s. Anfw, 


33. Tar Earth, being 360 degrees in circumference, turns round 
on its Axis in 24 hours ; how far does it turn in one minute, in 
the 43d. parallel of Latitude: — the degree of Longitude, in this 
Latitude, being about 5x ſtatute miles ? | 

. He D. M. H. miles. 

| | As 24: 360 K 51 :: 1: 124 Anfaver, 

34. S$n1PT for the Weſt-Indies 225 quintals of fiſh, at 15/6 per 
quintal ; 37000 feet of boards, at 85 dollars per 1000; 12000 ſhin- 

les, at a Half-guinea yer 1000; 19000 hoops at 14 dollar per 1000, 
End 53 Half.-joes; and, in return, I have had 3ooo gallons of rum, 
at 1s. 34. per gallon ; 2700 gallons of molaſſes, at 544. fer gallon ; 
1500 ſh. of coffee, at 83d. per ſh. and 19 Cwr. of ſugar, at 125. 
34. per Cawt. and my charges on the voyage were £.37 12s. pray, 
did I gain or loſe, and how much, by the voyage ? 


| Anſwer, Loft C. 124 95s. 9d, 

35, Ir a Staff, 4 feet long, caſt a ſhade (on level ground) 7 feet; 

what is the heighth of that Steeple, whoſe ſhade, at the ſame time, 

meaſures 198 feet? 
F. Sh, F. bei. F. Sb,. F. bei. 

As 7 1 4 !: 198 3; 1133 Anfeoer, 

Þ 36. SuyPosE a Fax of £.755 be laid on a town, and the in- 


ventory of all the eſtates in the town amounts to £-9345, what 
muſt A * _ is £.149'? 
E 2 2. 


As 9345 ; 755 :: 149 3 12 0 9999} dof 
| 37. Is 


+ IT may not be amiſs to ſhew the general method of aſſeſſing town or pariſh Taxes, 
Flas r, then, an Inventory of the vali of all the Eftates, both real and perſonal, and 
the number of polls, for which each perſon is rateable, muſt be taken in ſeparate columns: 
The moſt conciſe way is then to make the total value of the Inventory the firſt term, 
the tax to be aſſeſſed, the ſecond, and £.1 the third, and the quotient will ſhew the 
value on the pound :—2dly. Make a table, by multiplying the value on the pound by 1, 
2, 3 4, Kc. —zdly. From the Inventory take the real and perſonal eftates of each 
man, and find them ſeparately in the table, which will ſhew you each man's proporti- 
onal ſhare of the tax for real and perſonal eftates. 

Note. If any part of the tax is averaged on the polls, or otherwiſe, before ſtating to 
find the value on the pound, * muſt deduct the ſum of the average tax from the whole 
ſum to be aſſeſſed: for which average, you muſt have a ſeparate column, as well as for 
the real and perſonal eſtates. 5 


Ex AMP L 2. 


SUPPOSE the General Court ſhould grout a tax of C. 100000, of which the town of 
Newbury-port is to pay C. 1321 17s. bd. and, of which the polls, being ar are to 
pay 5% 3d». cach:— The Town'sinventory amounts to C. 45000; what will it be dw 
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37. Is 50 gallons of water, in one hour, fall into a ciſtern, con- 
taining 230 gallons, and by a pipe in the ciſtern 35 gallons run 
out in an hour ; in what time will it be filled ? | 

Cal. Gal. H. Gal. H. 
As. 5035 1 230 163 
38. A Burchex went with £416, to buy cattle ; oxen, at C22 
each, cows at £4, ſteers at £3 10s. and calves at C2 for. and of 


each a like number ; how many of each could he purchaſe with 


that ſum ? 
ir A OS AS RR C. each, | 
As 22 +: +3 10+2 10: 175%! 416 7 13 Hun. 
39. Sap Harry to Dick, my purſe and money are worth 34 guĩ- 
neas; but the money is worth eleven times as much as the purſe ; 


Pray, how much money is there in it? 
Guin. Wy d. 


As 12; 1 :: 34 37 7. tber £.4 115 =£4 3/5 Anfe. 
40. How many dozen pair of gloves, at 13 groats per pair, may 


I have for 125 dollars? 
gre Pr. dol. doz. pr. 


As 13: 1 :! 125 : 14 fr Ander. 


41. Tyzre is a ciſtern, having 4 cocks ; the firſt will empty it 
in 10 minutes; the ſecond in 20 minutes; the third in 40, * the 
ourth 


the pound; and what is A's tax, whoſe eſtate (as by the inventory) is as follows, viz, 


real C. 356, perſonal £.149, and he has 3 poles ? 
f Pol. . TD Pal. . . 4. \ 
FixsT, As T: 5 7 :: 750 : 196 17 6 the average part of the tax to be de. 
ducted from £.1321 175. 6d. and there will remain G. 1125. 


SECONDLY. As 45000 : 1125 : 1 : 6d. on the pound, 
TAI L X. 


4 K . Fo d, 4 5 4. 45 d. A * 5. d. 
I is — - 6 20 is 10 — 200 is 5 — — 
ee ee 30 — 13 — 300 — 7 10 — 
3 — — 1 6 <0 > Þ — , = 400 — 10 — — . 
4 —— 22 — 1 — 500 — 12 10 — 
rr . 6600 — 15 — — 
— — * 70 — I 15 — — 17 10 — 
44 99) — 23 3 = 900 — 22 10 — 
9 2 — 45 100 — 2 10 — 1000 — 25 — —- 
10 — — 


Now, to find 145 A's Rate will be. | 


H1s real eſtate being £ +376, I find, Real. | Perlonal. | Polls. j Total. 
by the Table, that £.300 is C. 7 105. 4 4% & £5 &.& 2 5. d. C. . d. 
at £.70- 1s & * 2 8 15 _——— * bs | . 


and that C. 6 is «= - 1 alen 

for his real eſtate („. 9 8 

; In — 2 I find his tax 3 14 67 £ £ 83. 

or onat eſtate to be $ + 9 86. 13 1 Auſwwer. 
His 3 polls, at 53. za. each, e 15 9 : 
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10% Ce. Miz. £6 J Cit. Mix. Ci. Min. 


As 1 I 60 7 AS 11% : 60 :: 1 Au. 
15e. : 
114 Cit. 


42. A and B depart from the ſame place, and travel the ſame 
road; but A goes 5 days before B, at the rate of 20 miles per day; 
B follows at the rate of 25 miles per day; In what time and diſtance 


will he overtake A ? 
H. M. D. DD. D. D. M. D. AH. 


As 25—20 : 1 :: 20X5 : 20. ' And, As 1: 25 :: 20: 500 
43. Ir the earth revolves 366 times in 365 days, In what time 
does it perform one revolution? 
Rewol, Days Revi. ; 
As 366 : 365 :: 1.: 235 56' 3" 56"+ = 1 Sidereal day. + 
Ir the earth makes one complete revolution in 235 56% 3%+\, 
In what time does it paſs through one degree ? 
: e 597 207 Lf. 
45, Ir the earth performs its diurnal revolution in a Solar || day, 
or 24 hours ; In what time does it move one degree ? 
As 3600 f 244 : 10: 4 Anjwer, 


Or, As 13 : 17953 :: 16 : £2209 16 11 as before, becauſe {13 
Triſh are equal to { 16 Maſſachuſetts. - 
47. My correſpondent in Maryland purchaſed a cargo of flour 
for me, for {437 that currency, how much Maſſachuſetts money 
muſt I remit him, (125 Maryland being equal to C100 Maſſachu- 


ſetts ? As C125: L100 :: £437 : £349 12s. Anſ. 
£ 4 5s. J Becauſe /;5 Maryland are equal 
Or, As 5 : 437 :: 4 : 349 12 to {4 Maſſachuſetts. 


48. A Bill of Exchange was accepted at Newbury-port for the 
payment of £345 10, for the like yalue delivered in New-York, at 
£1334 New-York currency for £100 Maſſachuſetts ditto ; how much 
money was paid in New-York, {75 Maſſachuſetts being equal to C100 
of New-York ? - C 

5 


T A Sidereal day is the ſpace of time which happens between the departure of a Star 
from, and its return to the ſame meridian again. 

Tur Solar day is that ſpace of time which intervenes between the Sun's departing 
From any one meridian, and ts return to che ſame again. 
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Maſſ, C N. T. £ Maſe CN. r. 
As 2 8 100 :: 345 100 : 460 13/4 40. 
49. Wren the exchange from Maſſachuſetts to Georgia is {834 
Georgia per {100 Maſſachuſetts, how much Maſſachuſetts money 
muſt be paid in Boſton to balance £457 Georgia currency 2? 
| L Geor. { Maß. { Geor. Mail. 
As 83% : 100 :: 457 : 548 8s. Anſwer, 
co. A Mercnanrt delivered at Boſton (320 Maſſachuſetts cur- 
rency, to receive £400 in Philadelphia; what was the Matlachuletts 
pound valued at? =. P. B. P. 
As {320 : £400 :: £1 : CI 55. 47 
EE . Becauſe £80 Maſſachuſetts are 
Or, As 80: 100 :: 1: 15 equal to C100 Pennſylvania. 


51. Ir I draw a bill of exchange for £537 10/6 Maflachuſetts, 
to be paid in Ireland, at £1237; Maſlachuſetts, per Z£ 100 Iriſh ; for 
how much Iriſh money muſt I draw the bill ? 

% Mal. Iriſh Ma. Tri 
As C1238 7 : L100 :: £537 1006: £430 14/7 | 
3 1 Becauſe £16 Maſſachu- 
Or, As 16 : 537 10/6 :: 13: 436 1404} fn are = £13 Iriſh. 
2. SUPPOSE a bill is drawn in Ireland, and payable in Boſton, 
for {673 12/6 Iriſh ;; how much Maſſachuſetts money comes it to 
the exchange at C8 14 Iriſh per £100 WT Aj jo ? | 
4 4 £ 
As 81% : 100.;: 673 12/6 : 829 1/6 5 

Taz value of any quantity of Silver in any of the currencies of 
the United States may be found by the following Proportion. 

As the number of grains, contained in 1L, is to 1 £; ſa are the 
grains, in any given quantity, to its value, 

53. War is the value of 17h of Silver in Maſſachuſetts cur- 
rency ; the pound (or 20 ſhillings) containing 1393% grains? 

As 1393 5 ũ 1 „: „ EIT: 

AL1 Queſtions in the Rule of Three, whether direct or inverſe, 
may be ſolved by the following Rule. 

Lr that number, which is of the ſame name or quality as the 
number ſought, be the third term; then, conſider whether the num- 
ber ſought ſhould be more or leſs than the third ; if more, let the 
greater of the two other terms be the Mile term, and the leſ, the 
frft; but if the fourth number ought to be 4% than the third, then 
give the 4% the ſecond place, and the greater, the firſt. —The queſ- 
tion being thus ſtated, the proportion will be; As the firſt term is 
to the ſecond : ſo is the third to the fourth, or number ſought, — 

| Euclid's Elements V. 14. 

Note. The firſt and ſecond terms muſt always be brought into 

s name, and the third into the loweſt mentioned, then proceed as 
' ia 
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in the common method, by multiplying the ſecond and third terms 
together, and dividing the product by the firſt, and the quotient will 
be the auſwer, in the ſame name as the third term was reduced into. 
| 54 Ir 15 yards of cloth colt 55+ Ir 12 men can do a Jobb 


2 - how many yards may I have in 20 days; in what time will 18 
r L125 ? men do it? As 
£ £ Yds. M. M. D. 
As 6: 125 :: 15 As 48: 12 20 
15 | | 20 
625 | 18) 2400137 days, A.. 
125 18 , 
6)1875 60 
54 


3124 Vat. Auf. 
6 

6. Ir I give 7/9 for 3 yards; how many yards I have for 
rern 
* As 7 9: 39 :: 3: 301 3 237 Anfaer, 

| r thus, 5 N 

' STaTz the queſtion in the uſual way, and let the ſecond term 
keep its proper, or natural place; then, multiply it by the greater 
or leſs extreme, that is, by the firſt or third number, accordingly as 
the anſwer ought to be greater or leſs ; divide the product by the 
other term, and the quotient will be the anſwer. 


RULE or THREE DIRECT in VULGAR 
FRACTIONS. 


Ru L E. 


Havix o made the neceſſary preparations, as directed in multi- 
plication and diviſion of vulgar fractions, ſtate your queſtion as in 
whole numbers, and invert the firſt term of the proportion; then, 
multiply the three terms continually together, and the product will 
be the anſwer. 

1. Ir F of a yard coſt 5 of a C. what will of an Ell Eng. coſt ? 


+ zd, = 4 of f of ＋ = 125 = + Ell Engliſh. 

Z. Eng. C. E. Eng. EF 2X5X9__ os 0 

As F And FNR TTT TIg L. i 47 Au 
2. Ir + 3d. coſt . what will 405 yds. come to d. 

| An. £ 13. 
3. Ir 70 buſhels of corn coſt (121; what is it fer buſhel I v3 
An. 37's: 
4. If 


' Tuts Rul | dei ö 
in 111 ow _ the next, depend upon the ſame principle as the Rule of Three 
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7 ſhip coſt C51; what are of her worth? 
e OLI * 450. C10 18/63 3, 
. AT er Cawt. what will 9x16 come to? Anſ. 6/3p5+ 
8. A — 4 + of a veſſel, ſells 4 of his ſhare for £319 3 
what is the whole veſſel worth? Anj. £598 2/6. 
7. A Merchant ſold 54 pieces of cloth, each containing 125 yds. 
at gs. 2d. per yard ; what did the whole amount to? 
f B {5603 Bank Stock at C853 % eg Ko 
8. A buys o 03 Bank Stock at £8575 per Cent. what come 
it to ? N a Anſ. {480 7/6+. 
9. A Merchant makes Inſurance upon a veſſel and cargo, valued 
at {3750 16s. at 15% guineas per Cent. what does the premium 
amount to ? A. £813 18/53» 
10. A Merchant in Holland draws a Bill upon his correſpondent 
in Boſton for 3750 Ducats at 8/44 : How much Maſſachuſetts cur- 
rency muſt he receive ? Anſ. £1565 12/6, 
11. A Gentleman from Boſton being in England where the price 
of Silver is to that of Gold, as 1 to 1554, exchanged 1584 5. of 
Silver for Gold; on his return to Maſſachuſetts, where the price of 
Silver is to that of Gold, as 1 to 1534, a friend, wanting his Gold, 
gave him the value thereof in Silver : what weight of Silver did he 
gain by the exchange? 
15 Sil. G. Tþ Sil. Iþ Gold. G. Silv. G. ÞF Sik 
As 154% 3 1 :: 1581: 104 As 4-2 n533 22 104 2 16 
| An/. AU. 
12. A Merchant bought a number of bales of Velvet, each con- 
taining 12945 yards, at the rate of 7 dollars for 5 yards, and fold 
them out at the rate of 11 dollars for 7 yards; and gained 200 dol- 
lars by the bargain : how many Bales were there? 


Yds. Del. Yds. Dol. Sold 5 yards for 75 Dollars. 
Ag.9 3:1471%: 5:5 35 Bought 5 yds. for 7 Dollars- 


I. ds gain'd & Dollar. 
Dal. Yas. Dol. Ta.. 7 4 t - Td i Bate, 


4. 
As 1 : 5 :: 200: 11667 and As 12913 : 1 :: 11663: 9 Af. 


ALTHOUGH the method before laid down be univerſally appli- 
cable, yet there are other methods more ready and expeditious in 
ſome particnlar caſes. | 


RULE I. 


Ir the firſt and third terms be fractions, and the ſecond a whole 
number, reduce the firſt and third to one common denominator, 
then, rejecting the denominators, make the numerator of the firſt, 
the firſt term, and the numerator of the third, the third term, and 
work as in whole numbers. 

Ir 4 yard coſt 9/: what coſt I yard at that rate? 

$=34 and =. Now, As 15 : 9s. :: 14: $4 4% 
8 RVUTIB 2. 
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RU IL E 2. 
Ir, of the firſt and third terms, one be 1, and the other a frac- 
tion; put the denominator of the fraction inſtead of 1, and the nu- 
merator in the place of the fraction, and work as in whole numbers, 


as before. 
Ir 1 Acre of land coſt C12: what will Z of an acre coſt, at that 


rate ? „„ N. . 
313-3: 17 mw A} 
R U l. E 


Ir the ſecond term be a fraction likewiſe, (that is, if all the terms 
be fractions): having reduced the firſt and third to one common 
denominator, multiply the numerator of the firſt term by the deno- 
minator of the ſecond, for a diviſor,—and the numerator of the 
third by the numerator of the ſecond, for a dividend ; divide the 
laſt product by the firſt, and the quotient will be the anſwer. 

Ir + yard of cloth coſt 3. what coſt & yard ? 

XZ = F, which reduces it to a common denominator, then 
, 
4 3 


16 16) 2101756 = 20/3. An,. 
16 


5 


To find the value of Gold in Maſſachuſetts Currency. 
PROBLEM 1, Given the weight of any quantity of Gold, to find 
its value. 


OW. . . J. 5 6 5. 27 
TnzoxzM 1. As 1: 54: : 12: 64 :: 1: 5: : 23(Caſe 1. — 


(Caſe 2. 5 53 (Caſe 3.) = 2. therefore, 


Rule 1. Ir the given quantity be in pits _ As the denomi- 
nator 1s to the number of -grains : ſo 1 is the numerator to their 
value, in pence. 

1. WErar is the value of 18 grains of Gold? 


Rule 


By Caſe 1. By Caſe 2. BV Caſe 3 
. Gr. Gr. Gr, 
As 1: 18: As 2:18 :: 55 As 3: 18 :: 8 
f 2 wy” 8 
| 36 90 3) 144 
12 6 — 
n * 48 
12) 48 (4%. An,. 2)96 (484. 45. 


oy 48 
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Rule 2. Ir the given quantity conſiſt of ounces, penny-weights 
and grains, halve the grains, and then proceed as in multiplication 
of pounds, ſhillings and pence, making the numerator in Caſe 2d. 


the multiplier. 


o. prof. gr. 
1. Waar is the value of } 8 16 of Gold? 


fre gre . pot. gr. 
16 — 2 28, them, 7 8 8 


55 
# 88 
2 9 67 


£39 12 101 Au. 

Nule z. Ir the given quantity conſiſt of pounds only, multiply 
by 64, and the product will be the anſwer; but if it conſiſt of pounds, 
ounces, &c. it will be moſt convenient to reduce the pounds to 
ounces, and proceed by Rule 2. 


1. Wnar is the value of 365. of Gold, at L 64 per 15 


04 
144 
216 
£2304 A2 
2. Wnar is the value of 15 PB. ex. 12pwr. 18gr. of Gold ? 
12 
Pol. gr. Fr. | 
ox 189 12 9 = 18 = 2 
54 
995 39 
63 4 3 


C1011 8 o A. 


ProB. 2. To aſcertain the value of any given quantity of gold 
in Spaniſh milled dollars. 


THEOREM 2, 1 put. of gold = 55s. 1 dollar = 6s, And 


2 = 43 = 5, therefore, 


Rule. Repuct the given quantity of gold to pennyweights ; 


then, As the denominator is to the given quantity: ſo is the nu- 


merator to the anſwer in dollars. Or, 
Divipe by the denominator and multiply the quotient by the 
numerator, Or, 


Diviyvs 


8 229 = 1 wg Fl 
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Drip by the denominator and ſubtra& the quotient from the 
dividend, in either ae, you will have the anſwer. 
1. Waar is the value of G. 6 pwr. of gold, in Spaniſh dollars? 
20 


| pæot. 126 faut. 
As 9: 126 :: 8 
8 


Or, | Or, 
9)126 9)126 
9) 1008 —— Subt. 14 
14x8=112 4v/. 
Anſ. 112 Dollars, 112 Auf, 


F og. tot. gr. 5 
2. In 7 13 17 how many dol- e. pot. gr. 
lars? 20 3. In 9 8 © how many 


dollars? 20 


188 
— — Pot. 
619 As 9: 8 2: $ 


g9)1500 


As 2 2 22 0 3 9 29512 
'T . 2 . „* 


+ --» =. 
216)29522(336 Dollars, Anſ. 1673 or 3 eight pences, 
21 


— —⅛ - 


791 


648 8 
* Or, ſuppoſe it were required to 
— reduce the quantity of gold to 
— Dollars, goths and Sths of a 
730 goth ?— 
1 Fixp the value for ounces and 
216)$16(3s, pennywelghts as in the firſt Ex- 
645 ample ; the quotient will be dol- 
763 lars, and the remainder, (if any) 
12 gths of a dollar: then, as one 
* . rain is very nearly ;++ of / 
8 7 a dollar ; divide the grains by 
— 3, and the quotient will be gths. 
72 of a dollar :—then multiply this 
B'S. remainder into , and add 
ers) sgl. all to the other work. 
21 


72 4. In 
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4. In ger. 19wt. 17gr. how many dollars, goths and 8ths of 


a goth ? 
O. Pt. 
I & 
- — 5 3)17(5 ninths = 58 
— 15 
119 — 
8 t 
97952 


1053 g. then 10573 ＋ 8 T +FF= 10635, + Anſwer. © 

Pros. 3. To aſcertain the weight of gold equivalent to any giv- 

en ſum, currency. | 

Rule 1. Ir the given ſam be in pence, reverſe Rule 1. Theor, 1. 
that is; As the numerator 8 is to the given ſum in pence : fo is the 
denominator 2 to the weight required, in grains. 

Wuar weight of gold is equal to 4s ? 

d. 12 


„ — 
3 484. 
8 144 


Anſw. 18 grains. 

Rule 2. Ie the given ſum be in pounds, ſhillings and pence ; 
As 9 is equal to ; therefore, divide the given ſum by 8, and 
that quotient by 2 ; add the two quotients together, double the laſt 
denomination, and you will have the anſwer. 

War quantity of gold is equivalent £45 13/4 ? 


| . pwt, fre 
Mark the pounds, ſhillings and 8)45 13 4 
pence, as 0%, pavt. and gr. | — — 


2)5 14-2 
3 12 


8 11 3+3 
Oz. 8 11 6 An. 
PROB. 4. To find the weight of gold equivalent to any given 


number of dollars. 

Rule. As the numerator 8 is to the number of dollars; ſo is the 
denominator 9 to the anſwer in pennyweights :—Or, divide the dol- 
lars by the numerator 8 and add the quotient to the dividend, 8 

R. 
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Or, divide as before, and multiply the quotient by the denomi- 
nator 9 ; in either cafe you wilt have the anſwer. 


ReqQuireD the weight of gold equal to 76 dollars. 


As 8: 76 :: 9 Or thus 8) 76 Or 94 X 8 ut. 
9 9 
80684 Anſev. 85% pæut. 
— o. fs gr. — 


Anſw. 85% pwt.=4 5 12 


RULE or THREE DIRECT IN DECIMALS 


R UI E. 

Havinc reduced your fractions to decimals, and ſtated your 
queſtion as in whole numbers, multiply the ſecond and third toge- 
ther; divide by the firſt, and the quotient will be the anſwer. 

1. Ir F of a yard coſt 7; of a pound; what will 9 yards come to? 


=,6 —.c8 and 2 = ,666 
R 2 


As „625 : „583 :: 9,666 
583 
28998 
7328 
40330 


»625)5,635278({ 9,0164+ = £9 05 33d. Anſap, 
5 625 
IO27 
625 


4028 ; 
3750 4 
2780 
2.500 


280 1 
2. Ir 10x. of Silver coſt 6s. 84. what is the price of a Bowl, which | 
weighs 115. 70z. 13 gr. ? Anſw. £6 6/10. 4 
3. Ir g yards coſt £3 7 6; what will Z yard come to? | 
Anſww, 35. 55d. | 
4. Ir 1 hhd. Sugar, weighing Cut. zert. 14. coſt (27 13/7; 
what will 3 Cat. 14r. 17 I6. ditto come to? Anſw. £9 10/82. 
5 . A Tobacconiſt bought 5 dt. of Tobacco, each weighing 
S Cut. 29. 195. for £161 16 8; what was it per ounce ? 
Anſww. zd. 
6. THERE is a Ciſtern, which has 3 cocks, the firſt will empty 
it in + of an hour, the ſecond in 3, and the third in 14 hour; in 
what time will it be emptied, if all three run together ? 


As 


11 U GEA 143 


5. Cift. b. Cit. ig. b. Ciß. 
1217 


„ © 3-25 3 5 AS® 31:31 : ,1666+ =10 min. anf. 
AsJ 375 31 33 1: 1,333+ 
1,5 : 1%: 1. : 0,666+ 


6 Cift. 


/ 


7. A Conduit has a Cock, which, running into a Ciſtern, will 
fill it in 12 minutes: This Ciſtern has 3 Cocks; the firſt will empty 
it in 14 hour, the ſecond in 374 minutes, and the third in 5 an 
hour: In what time will the Ciſtern be emptied, if all four run 
together ? 

h. Cift. h, Cift. 


,2:1::1:5 the filling Cock, C 5 Ciſterns filled in an hour. 
AJ 1225 1: 1: 0,8 4,440, emptied in an hour. 
„625: :: 1: 1,6 Þ emptying Cocks. '6 Ciſtern, difference. 
Cn THER 
44 ; 
Cin. 5. Ci. 5. 5. m. 
Then, as „6: 1: : 1: 1,66+ =1 40 A. 
Dol. d. Cs 7 
8. Ir 19 yards coſt 25,7 5; what will 4355 yards come to? 
Tas. aol. des Tat. D. d. c. n. 
As 19 : 25 75 : 435,8 . Is 345 yards of Tape colt 5, 1753 
25,75 what will one yard coſt 
— Tas. D. 4. c. m. Ide 
217 75 As 345 : 5, 175 :: 1 
3048 5 1 
21775 d. c. m. 
8710 345) 5, 1 7 5(,0 1 5 Anſive 
5 = Ddcm 4 5 
19) 11214412 5( 5902 1 752... Arſe 
, 95 1725 
; — 1725 
N 171 — 
. | 171 3 . 3 
| — 10. Ir I give 12, 8 2 or 0 
| 41 how many Tops will 19 Mills = by Xa 
| 38 D. d. c. n. T5 FSA 
| — As 12, 8 25: 675 :: 019 
4 22 5019 
| 19 — 
2 6075 
135 675 
133 — 
—— 12,82 5) 12, 82501 Top, Anſiu. 
2 12,825 
——— 
RULE 


— EIS 
ITE — 


— _ — — — 3 
by put _ - 2 
— — — 2 1 
1 r 2 — - — A. * o 


LI > 
2 - 


—_— — - oO == 
bo ee et EE. BE. 


TT, Ir my on 


—_ 
Fa 

. 
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RULE or THREEAINVERS E, 
OR 


RECIPROCAL PROPORTION, 


TeacarTH, by having three numbers given, to find a fourth, 
which ſhall have the ſame proportion to the ſecond, as the firſt has 
to the third. 

THEREFORE, the greater the third term is, in reſpect to the firſt, 
the leſs will the fourth term be, in reſpect to the ſecond ; or, the 
leſs the third term is in proportion to the firſt, the greater the fourth 
muſt be in proportion to the ſecond; and this is called reciprocal, 
inverted or indirect Proportion. 

Tux principal difficulty, that will embarraſs the learner, will be, 
to diſtinguiſh when the proportion is direct, and when indirect.— 
This is Tae by an attentive conſideration of the ſenſe and tenor of 
the queſtion propoſed : for if thereby it appears that when the third 
term of the ſtating is leſs than the firſt, the anſwer muſt be leſs chan 
the ſecond ; or when the third is greater than the firſt, the anſwer 
muſt be greater than the ſecond ; then the proportion is direct: But, 
if the third be leſs than the firſt, and yet the ſenſe of the queſtion 
requires the fourth to be greater than the ſecond ; or if the third 
being greater than the firſt, the anſwer muſt be leſs than the ſecond, 
the proportion is inverſe. 

SD L 2. 1 

Srarz and reduce the terms as in the Rule of Three direct; 
then, multiply the firſt and ſecond terms together, and divide the 
product by the third; the quotient will be the anſwer in the ſame 
denomination as the middle term was reduced into. 

Ir there be fractions in your queſtion, they muſt be ſtated as 
before directed, and if they be vulgar, invert the third term: then 
multiply the three terms continually together, and the product will 
be the anſwer, 

E'X-AMPLE 8$. 
1. How much Shalloon, that is 5 yard wide, will line 64 yards of 


Cloth which is 14 yard wide ? qri. gre. grie 
Td. ydi. gr. As ET 3 237 3 
As 15 : 62 : 3 G 
4 4 — 
7 — 3)135 
27 — 
4)45 
114 yds. Anſaver, 
The 


1 Tux reaſon of this rule may be explained from the principles of Compound Multi- 
plication and Compound Diviſion, in the fame manner as the direct rule.— For exan- 
ple. It 4 men can do a piece of work in 12 days; in what time will 8 men do it? 


3 


WI The 2 by Vulgar Fraclions. 
Fixs r. 14, 63=77, and 3 gr. , then 
yd. ydu yd. | ; $X27X4 3. ' l 
As 5 : V 1 And ZN X$= er in 222 
| The ſame by Decimal Frattions. 
14 = 1,25. 64 = 6,75. and 39rs. = 275, then 
yd. 2 yd. * | 
As 1,25 : 6,75 34 75 


1,25 
—— 4 | 2: Waar length of board 72 
— inches wide, will make a ſquare 
: dr. Au. foot ? 

AE * In. br. In. len. In. br. In. len. 


— As 12, : 12 :: 72 35 19% 4½%½ 


3. How many yards of 2 
c 


which is 18 feet long and 16 teet wide ? 
f 


f. ff. R gave » Note, I multiply 24 by 3, 
As 16: 18 ::, 23 & ;: 34373 4%. . * becauſe 3 feet = 1 yard, 


4. Sueross I lend a friend £350 for 5-months, he promiſing the 


like kindneſs : but, when requeſted, can ſpare but £125, how long 
may I keep it to balance the fayour ? 
| Mo. Me. 
As 350 : 5 :: 125 : 14 Art.. 

5. Surros: 450 men are in a garriſon, and their proviſions are 
calculated to laſt but 5 months; how many muſt leave the garriſon, 
that the ſame proviſions may be ſufficient for thoſe who remain, 
9 months ? 

Mo. Men. Mo. Men, Men. | 
As 5 : 450 :: 9 : 25, and 450 = 250 = 200 Men, Ar/. 

6. Ir a man perform a journey in 15 days, when the day is 12 
hours long; In how many will he do it, when the day is but 10 
hours ? „ 

As 12 : 15 :: 10 : 18 Anſwer, 
: T = 7. Is 


As 4 men : 12 days :: 8 men : s days, the Anſever. 


. AxD here the product of the firſt and ſecond terms, that is, 4 times 12, or 4b is 
evidently the time in which one man would performths work; therefore, 3 men will 
40 if in vas eighth part of the tige, or 6 days, 
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t, 24 feet wide, will cover a floor, 


—— 


—— — 


7 * - * C 
2 — * 1 8 
— ET ——— 
„ oo * — — — 
- 


* 
— , 
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7. Ir a piece of land, 40 rods in length, and 4 in breadth, make 
an acre; how wide mult it be, when it is But 19 rods long, to make 
an acre : h ern Wide 
0 ** Leng. Br. Leng. Br. ft. in, 0 f — 

A840. A :: 19 : 8 6 If Arſwer. 


8. Ir, when wheat is 6/ er. buſhel, the two-penny loaf weigh 
95. what ought it to weigh, when wheat is 7/6 per buſhel ? 
n 480i "OR" "20 ole eee v4 7 
As 6 : 9,6 :: 76: 7 13 14,4 AA,. 
9. Ir a piece of board be zo inches in length; what breadth will 
make 14 ſquare foot? _ 
„hood 0 of . fo in. in. in. 
„ts 11.94 30: 7,2 4 
10. Ir ꝗ men can build a houſe in 5 months, by working 14 hours 
per day in what time will the ſame number of men do it; when they 
Work only 10 hours per day? * 
b. mo. b. mo. 
„ 2. 17 
11. A Wall, which was to be built 24 feet high, was raiſed 8 feet 
by 6 men, in 12 days ; how many men muſt be employed, to finiſh 
the wall in 4 days ? | 
ft. men. E . "9 men. 
As 8 : 6 :: 24—8 : 12 to finiſh it in 12 days. And 
days. men. days. men. „ as 
As 12 12 :: 4: 36 to finiſh it in 4 days, 
2. TRRERxE is a ciſtern Having a pipe, Which will empty it in 6 
jours ; how many pipes, of the fame capacity, will empty it in 20 
VE B u rc 
e 
13- WeaT number of men muſt be employed, to finiſh in g 
days, what 15 men would be zo days about? 
Ss CLONES, 11203 das. «Con. . men. 
f 199. As 30 : 19 : 9: 50 Arfaver: | 
14. Tr a Field will feed 6 cows g1 days; how long will it feed 21 
cows * cows, d. cos, d. CAE Y 
_ BED ar: 21 5 26 A. 
- 15: How: much in length, that is 84 inches broad, will make a 
foot ſquare ? . in. | 
As F: + :: 85:2 1683 Anſwer, 
16. How much in length, that is 135 poles in breadth, will make 
a-fquare acre ? „ .. 
As *3* 1 :: 137: 1152 


” £ 


"17. A Regiment of ſoldiers, confiſting of 745 men, is to be cloath- 
ode each ſuit to contain 35 yards of cloth, which is 11 yard wide, 
WI = 3 . en, „ o Di, mi 50m eee 


E. 2 377 : 
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and lined with ſſialloon 7 yard wide ; how many yards of ſhalloon 
will line them | $42 45.,oors v3 
As 745 K 31 : 14 2: Þ 21469753 yards. Anſwer. 
18. Tr' a Suit of Clothes can be made of 4 yards of cloth, 1 
yard wide; how many N of coating of a yard wide will it res 
quire for the ſame perſon ? 28 | | | 
i, M INS 
As 13 : 44 :: 6 1 345 Aer. 
ABBREVIATION S. | 
2 YT nenn bb ez 518,10 1 94.0097 eng nc 
To know whether a fraction, wen ad breviated, be equivalent in all 
| | reſpects to the original given fraction. | 
LW 3: . s 1K LS 5 5 Ts | 41 
As the numerator of the fraction, in its loweſt terms, is to its 
denominator ; fo will the numerator of the original fraction be to 
its own denominator... 17 26574 | E DER 
Os, as one numerator is to the other; ſo will one denominator 
be to the other, &c. 


A owes B {75 13. 6d. now £100 of A's money is equal to C140 
of B's ; what muſt A pay to.ſatisfy rhe ſaid debt ? 1 15 


So = 

138 =+ therefore, 75 13 6 
5 

7)378 7 6 


£54 1 c Anfeer. 


Now, to. prove whether 5 be equal to 128. 3 
Num. Den. Num. Den. N Num. Num. Den. Den, 


ASS 7 7 100 140 


Or, as 5 » 100 :: 7 7 140. 


COMPOUND PROPORTION, 
3 0 R, 14 
DOUBLE RULE os THRESF 


Teach to reſolve ſuch queſtions as require two, or more, 
ſtatings by ſumple proportion; and that, whether dire&orinverſe:— 
It is compoſed (commonly) of 5 numbers to find a ſixth; which, if 
the proportion be direct, muſt bear ſuch proportion to the 4th and 
you as the zd bears to the 1ſt and 2d: but if inverſe, the 6th,num- 
er muſt bear ſuch propbrtion to the 4th an 5th as the firſt bears 
to the 2d and zd. 
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143 COMPOUND PROPORTION, 


FlxsT MeTHrop + .. | 
By two, or more, proportions in the Single Rule of three, 


| R ul. E. 

1. LET either of the two numbers, of which the queſtion is 
raiſed, be put in the third place, and the correſpondent number, 
of the ſame name or kind, in the firſt; the ſecond will be that, 
which has no correſpondent number given. 

2. Taxes of the five given numbers being thus ſtated, find a 
fourth proportional. 

3. Pur this fourth number for a ſecond number of a ſecond 
ſtating, the remaining number, of which the queſtion is raiſed, the 
third, and its correſpondent number of the ſame name, the firſt, 
then will the fourth number reſulting be the anſwer, 

Ir a principal of C100 gain 6 intereſt in a year; what will a 
principal of £400 gain in 9 months: 

Here, of the five given numbers, C100 3 s intereſt 
and a year or 12 months, are conjoined in form of a ſuppoſition; 
and thereupon a queſtion is raiſed concerning {400 tor 9 months; 
wherefore, let either of the two numbers /400-or 9 months be put 
for the third number of the firſt ſtating, and its correſponding 
term {100 or 12 months, for the firſt. 8 


IL: 


* 
- 


* - 7 of Mo. . Mo. 
As 100: 6 :: 400 As 12: 24 2 9 
6 9 
1,00) 24,00 12)216 
24 Anh, 
£18 Anſww, 
Or thus, 


.. Av £o «be Co £e * 

As 12.6 :: 9: 44. And As 100. : 44 :: 400: 18, 
Sven queſtions as, when ſtated, are found to have both ſtatings 
direct may be ſolved more readily by one compound ſtating, thus: 
Place the two terms, of which the queſtion israiied, under one another 
in the third place, their correſpondent terms under-each other in the 


firſt, and the remaining term in the middle : then multiply both 


theſe firſt terms together, and the third terms together, and ſo the 
double ſtating is reduced to a ſimple one of the Rule» of Three, direct; 
vix. the product of the two firſt terms is the firſt of a ſimple ſta- 

ting ; 


+ Tux reaſon of this rule may be ſhewn from the nature of direct and inverſe pro- 
portion :—For in this rule, every row is a particular ſtating in one of thoſe rules; and, 
therefore, if all the ſeparate dividends be collected into one dividend, and all the divi- 
ſors into one diviſor, their quotients muſt be the anſwer ſought : Thus, in example 1ſt, 

| 0s 


. = . bs . = 


As 160 1 62 4062 HOES, and us 12. { EE! ; 4222929 by the Rule 
100 100 1004 12 bs 


of Three direct. 


o h p RO POR TION p99 
ting; the ſecond term ĩs the ſecond, and the product of the two third 


8 


terms is the third, to find a fourth proportional — Thus 


45 2 : 6 2: 1 
12 9 


80 the firſt example will ſtand thus. | | 2 
100 Sf f. E= 1. } Lame 
Mo. 12 ; ha 9 Mo. 4: 100321 0 


i2]oo _ 8 36100 
6 


12)216 


{18 Anſev, 
SECOND Mur hop. 


Arways place the three conditional terms in this order : That 
number, which is the principal cauſe of gain, loſs or action, poſ- 
ſeſſes the firſt place; that which denotes the ſpace of time or diſ- 
tance of place, the ſecond; and that, which is the gain, loſs or ac- 
tion, the third: this being done, place the other two terms, which 
move the queſtion; under thofe of the fame name, and if the blank 
place, or term {ought, tall under the third place, then the queſtion 
is in direct proportion; therefore, | . a 

Rule 1. Murr the three laſt terms together, for x divi- 
dend, and the two firſt for a diviſor : But if the blank fall un- 
der the firſt or ſecond place; then, the proportion is inverſe; 
therefore, * 3 

Rule 2. Mvi.TieLy the firſt, ſecond and laſt terms together for 
a dividend, and the other two for a diviſor, and the quotient will 


be the anfwer. 


1. Ir Lido gain 6 in a year; what will C400 gain in 9 months? 
A. 4. Mo. Int. 4. | 
100 : 42 1: 6. Terms in the ſuppoſition, or conditinnal Terms. 
400 : Terms awhich move the queftion. 0 
Har, the blank falling under the third place, the queſtion is in 
direct proportion, and the anſwer muſt be found by the firſt Rule; 


therefore, | z00X9X6 i= 21600 For the diuidend, and 


100 * 12 =" 1200. For 15e diviſor. 


See the wwork at large. 
L. Px. Mo. C. Int. 
100 : 12 5: 2 


— 400 Q - 
| 12,00)216;co(138{, Auſwer. 
— 12 
100 3600 | — 
12 6 196 
— — 196 
12 ) 16, co —— 


E's | 2, Ir 


% 


tees GOM POUNDPROPORT TON 


2. Ir Ci will nes In a year 3 In what time will {460 gain 

18 2 Mo. L non A DER en- be 201 #1 @f 
4 51 45 : -12 16 Terms in the ſuppoſition. 

400: 218 Terms which move the queſtion, 

Hz RE, the blank falling under the 2d place, the queſtion is in re- 
ciprocal or inverſe Proportion,” and the anſwer muſt be ſought by 
the ſecond Rule ; therefore, | 

100X12X18 = 21600 For the dividend. 


1110 


00 X6 = 2400 For the diviſor. 
N Pr. 9 Int. / 
100.3. 12 : 
400 > IS; 
6 7} =O 
2400 216 
100 


24 O0) 216 PO manths, anfeotr.. 
* 216 2 | | 


3 Ir £400-gain £18 in g 
months; what is the rate per 


4. Wnar principal, at 6 pew 
Cent. per Ann, will gain £18.10 g 


Cent. per Arinum ? | months? * 
Pr. mo. Int. Pr. Mo, ut, 
e 9. 53.18 100: 12 :; 6 
100 12 9 :: 18 
18 12 
go 9 216 
BE 6 100 
_ A; 
400 216 54) 21600 (400 470. 
r 216 
36100) 21600 C6 4nfw, RR 
216 


Ir 8 men ſpend 32 in 13 weeks; what wi en ſpend i 
hos __ £37 2 | at will 24 men ſpend in 
6.2 13 2-48 
| 24: 52 £384 An,. 
6. Ir the freight of 9 Bh. of Sugar, each weighing 12 Cui. 
20 leagues, coſt 16; what muſt be paid for the freight of 50 tier- 


ces ditto, each weighing 23Cwr. 100 leagues ? 


Ebd. leg. . 
. n 
50: 100 623 2/115 3 Af. 
. 7. THERE 


. X * — oe 2 «44% 8 
—1 — —— ͤ -M—J——ñ ̃ —— — l — . — —— 4 AS — 


C.Q MP;PDU, R f ο d ygt 


Tux was a certain Egifice completed iga yea by 2c workmeg; 
bub the 82 wr. demoliſhed ; it is neceſſary that juſt ſu an on 
ſhould be built in 5 months; I demand: the number af men to þe 


employed about it ? * 
n ö a 1 men. N90. Ed. 1 
ncs 30 1 3 pi 
1 48 men, anſwer. 


8. Ir 6 men build a wall 20 feet long, 6 feet high and 4 feet 
thick in 16 days ; in what time will 24 men build one 200 feet long, 
8 feet high and 6 feet thick? 


men. da. Metre, 
6 16 : X0RNg 
24 : :: 200 Xx 8&6 80 days, anſever. 


TunD METHOD. 


Tu ar number, which is of the ſame name as the number ſought, 
muſt be the laſt term, on the right hand; then, take any two of 
the other numbers, which are of one kind; and if, when compared 
with the laſt number, more be required; ſet the greater in the ſecond 
place, (next to the laſt term, with four dots between) and the leſs 
in the firſt, (at the left hand, with two dots between :) But, f % 
be required, let the leſs ſtand in the ſecond place, and the greater 
in the firſt : When theſe three numbers are properly ſtated, take 
any two others, of one kind, which remain in the queſtion, a 
compare them with the laſt number, as before, to find whether they 
require a greater or a leſs anſwer, and ſet them accordingly, immedi- 
ately to the left hand of thoſe, already ſtated, with dots, as beſpre 
directed; thus proceed with every two remaining numbers, til all 
ſtand in one continued line. 

PLact A over the firſt, third, fifth, &e. numbers, omitting the 
laſt, and call them antecedents ; and C over the ſecond, fourth, ſixth, 
&c. and call them con/equents ; this being done, multiply all the an- 
tecedents continually together, for your firſt term ; and all the con- 
ſequents continually together, for the ſecond : 'Then will the pro- 
portion be: As the product of the antecedents is to the product of 
the conſequents; ſo will the laſt number be to the anſwer. 

12 7 | Euclid's Elements, V. 12. 


EY * 
* u — — — _—_ 
—ꝛ.7̃*—˖; — — 
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Tak the 8th queſtion in the ſecond method. 
Ir 6 men build a wall 20 feet long, 6 high and 4 thick in 16 days; 


in what tage, wil 24 men build one 200 feet long, 8 high, ang 6 
thick 


A 
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X * 15 14 * 13 — EX 
1. F. tb. to bi. H. bi. t. lon. fr. lon. men. men. 
2 6 Gig > D120; | 200 een 4 $126 54 $26 
24 200 
e 1200 
3 8 
480 5 9600 
1-7 | 
2880 576 
11520 : 
As 11520 : 57600 : 16 
16 
345600 
57500 
1152]0)92160]0(80 days, anſwer. 
9 9216 | 
© 


Companrizon of WEIGHTS and MEASURES. 


EXAMPLE s. 
1. Ir 78 pence Maſſachuſetts be worth 1 French Crown; how 
many Maſſachuſetts pence are worth 320 French Crowns? 


Fr. Ur. d. Fr. Cr. 
0 
78 
2560 
2240 


24960 Auſcu. 
2. Ir 24 yards at Boſton make 16 Ells at Paris; how many Ells 


at Paris will make 128 yards at Boſton ? | 
Beft. Far. Bog. Par. 
As 24 yds. : 16dlls :: 128yds. : 85 elle, anfw. 


3. Ir 60H. at Boſton make 5676. at Amſterdam ; how many Þ. 
at Boſton will be equal to 350 at Amſterdam ? 
Amſ. 7 8 Amſ. Baß. 
5. f 1 
As 56 ; 60 :: 350: 375 Anfww. 
4. If 


\ 


1 
— 


CONJOINED PROPORTION. 153 


- Is 9516- Flemiſh make 100ſh. American; how many Ame- 


1 s. are equal to 505. Flemiſh ? 
E.. Ib 1 a? Amer. Flem. 


Amer. | 
As 95 IB. : 1oot6. :: 550th. : 5788316. 4nfwv. 


CONJOINED PROPORTION 


Is when the Coins, weights or meaſures of ſeveral countries ar 
compared in the ſame queſtion ; or in other words, it is joining 
many proportions together, and by the relation, which ſeveral an- 
tecedents have to their conſequents, the proportion between the firſt 
antecedent and the laſt conſequent is diſcovered, as well as the pro- 
portion between the others in their ſeveral reſpects, 

Puls Rule may generally be fo abridged by cancelling equal 
quantities on both ſides, and abbreviating commenſurables, that the 
whole operation may be performed with very little trouble—and 1t 
may be proved by as many ſtatings in the ſingle Rule of Three as 
the nature of the queſtion may require, 


e 


a 3a: 

Wren it is required to find how many of the firſt ſort of coin, 
weight, or meaſure, mentioned in the queſtion, are equal to a given 
quantity of the laſt. 

R U L. E. 

Priace the numbers alternately, that is, the Antecedents at the 
left hand, and the Conſequents at the right, and let the laſt num- 
ber ſtand on the left hand ; then multiply the left hand column 
continually for a dividend, and the right hand for a divifor, and 
the quotient will be the anſwer. - 


EXAMPLE $. 

I. SUPPOSE 100 yards of America = 100 yards of England, and 
100 yards of England = 50 Canes of Toulouſe, and 100 Canes of 
Thoulouſe = 160 Ells of Geneva, and 100 Ells of Geneva = 200 
Ells of Hamburg: How many yards of America are equal to 379 
Ells of Hamburg? 


Antecedents, Conſequents. Abridged. 
100 of America = 100 of England. Ant. Con. 
100 of England = po of Thoulouſe, 5 8 
100 of Thoulouſe 160 of Geneva. 379 


100 of Geneva = 200 of Hamburg. 
379 of Hamburg ? 


Therefore -— = 236+ yds. of America = 379 El of Hamburg. 


ILLUSTRATION. 

Tar two 100's on both ſides cancel each other; Let the laſt 
cyphers of the three next antecedents and conſequents be cancelled, 
which is dividing by 10 : then divide the ſecond antecedent and 

U conſequent 


i 
7 
1 
1 
1 
1. 
* 
2 


15% CONJOINED PROPORTION. 


conſequent by 5, and the quotients will be 2 on the ſide of the an- 
tecedents, and 1 on the ſide of the conſequents; then 2 will mea- 
ſure the third antecedent and conſequent, and the quotients will be 
5 and 8.—10 will meaſure the 4th antecedent and conlequent, and 
the quotients will be 1 and 2: now, there being 2 left on each fide, 
they cancel each other, and as there is no further room ſor abridg- 
ing by reaſon of the odd number 379, the operation is finiſhed, and 
the anſwer found, as above. 

2. Ir 2ofhþ. at Boſton make 23 B. at Antwerp, and 155 at Ant- 
werp make 180 at Leghorn ; how many at Boſton are * to 144 


at Leghorn? 


! 


Artecedents, Conſe uents. 


20 of Boſton = 23 of Antwerp. 20X155 * 144=440400 Divid, 
5 of Antwerp = 180 of Leghorn. 23 X130=4149 Diwyfor, 
1 ot Leghorn. 414 419) 4464010(19727 Arſe. 
hs abridged —— = ="10733 


Ir 12Þ, at Boſton make 10 at Amſterdam, 100F6 at Amſter- 
3 120 at Faris ; how many Jþ6 at Boſton are equal to Sofh at 
Paris: ? | Anf . 58015. 
4. Ir 140 braces at Venice be equal to 150 ad at Leghorn, 
and 7 braces at Leghorn be equal to 4 American yards; how many 
Venetian braces are equal to 32 American yards? An. $2. 
5. Ir 4oſß at Newbury-port make 36 at Amſterdam, and goth. 
at Amſterdam make 116 at Dantzick ; how many P. at New rr 


port are equal to 260}6. at Dantzick ? Anjw. 2242. 


„ 

Wurm it is required to find how many of the laſt fort of Coin, 
Weight or Meaſure, mentioned 1 in the queſtion, are equal to a given 
quantity of the firſt, 

KI LE 

Pact the numbets alternately, beginning at the left hand, 
and let the laſt number ſtand on the right hand; then multiply the 
firſt row for a diviſor, and the ſecond for a dividend. 


EXAMPLE: 8 


1. Ir 125. at Boſton make 10fþ6. at Amſterdam, and 1005). at 
Amſterdam 120 at Paris; how many at Paris are equal to 80 at 
Boſton ? Left. Right. * 


Boſton 12 10 10X120 X80 = g6000 | 
Amſterdam 100 120 - = $0: 4a 
80 12 X 100 - 1200 


2. Ir 4oſß at Newbury. port make 36 at Amſterdam, and got. 
at Amſterdam make 116 at Dantzick ; how many Þjþ at Dantzick 
are equal to 244 at Newbury-port ? Anjw. 28347 
my we AR BI. 


ARBITRATION or EXCHANGES. 155 
ARBITRATION OFT EXCHANGES. 

By this term is underſtood how to chooſe, or determine the beſt 
way of remitting money from abroad with adyantage ; which 1s per- 
formed by conjoined proportion. : thus, 

- SvyyosE a Merchant has effects at Amferdam to the amount of 
3530 dollars, which he can remit by way of Lien at 840. Rees per 
dollar, and thence to Boon, at 8/1 per Milree (or 1000 Rees): 
Or, by way of Naa at 5% livres per dollar, and thence to Beſton at 
6/8 per crown : It 1s required to arbitrate theſe exchanges, that is, to 
chooſe that which is moſt advantageous ? | 

1 Dollar at Amſterdam = $40 Rees at Liſbon. 

1000 Rees at Liibon = gz7d. at Boſton. 


3530 Dollars at Amſterdam. 
840 x 97 x 350 == {1 198 878 By Way of Liſbon. 


1000 x1 
1 Dollar at Amfterdam 5 livres at Nantz. 
6 Livres at Nantz = go pence at Boſton. 


3530 dollars at Amſterdam. 
53 x $0x 3830 | 
— = 7109 By way of Nantz. | 
HeRe it may be obſerved that the difference is £139 8/8; in fas 

vor of remitting by way of Liſben rather than by Nantz, which. de- 
pends on the cour/e of exchange, at that time; but the cour/je may 
vary ſo, that, in a ſhort time, by way of Nas may be better; hence 
appears the neceſſity and advantage of an extenfive correſpondence, 
to acquire a thorough knowledge in the cour/es of exchange, to make 
this kind of remittance, 


F E L. LO. NSH 
Tur Rules of Fellowſhip are thoſe by which the accompts of ſe- 
veral merchants, or other perſons, trading in partnerſhip, are ſo ad- 
juſted, that each may have his ſhare of the gain, or ſuſtain his ſhare 


of the loſs, in proportion to his ſhare of the joint ſtock, together 
Mith the time of its continuance in trade. 


TING LE r 


Is, when the ſtocks are employed for any certain equal time. 
KU 2x\% 
As the whole ſtock is to the whole gain or loſs : So is each man's 
particular ſtock, to his particular ſhare of the gain, or loſs. 


Proot 


I TrarT their gain or loſs, in this rule, is in proportion to their ſtocks, is evident: 
r, as the times, in which the ſtocks are in trade, are equal, if I put in I of the whole 
ſtock, I ought to have I of the gain; if my part of the ſtock he K, my ſhare of the 
gain or loſs ought to be I alſo—and generally the fame ratio that the whole ſtock has 


2 ws whole gain or loſs, muſt each perſon's particular ſtock have to his reſpective gain 
r leſs, 
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156 SINGLE FELLOWSHIP. 


PROOr. Add all the particular ſhares of the gain or loſs toge- 
ther, and, if it be right, the ſum will be equal to the 
whole gain or loſs. 


EXAMPLES. 
1. Drvrps the number 360 into 4 ſuch parts, which ſnhall be to 
each other as 3, 4, 5 & 6. 
327 
4: BO 
; 2. Anſaver. 
» 120 


360 Proof. 
2. A, B, C and D companied ;—A put in £145 ; B, £219 3 E. 
£378, and D, £417, with which they gained 569: what was the 
5. 


As 3+4+5+6 : 360 :: 


mare of each? a 5 
; 145: 71 38; 4 

Whole flock. Gain, 219: 107 10 33 B dit. 

As 145+219+378+417 : 569 :: } 378 : 185 11 6- 3%; 
417: 204 14 54 D dit. 


6569 — — — Pref. 

3. A, B, C and D are concerned in a joint ſtock of £168 26 ; 
of which: A's part is (25 10/: B's £37 15/: C's £49, and D's 
£55 17/6 :—Upon the adjuſtment of their accompts, they have loſt 
£73 13/4 : what is the loſs of each? 

Anj. A's loſs £11 3/553. B's £16 10/93. C's C21 9/44. & D's £24 9/72. 

4. A and B companied :—A put in £45, and took 4 of the gain; 
what did B put in? 5—3=2, Then, As 3: 45 :: 2: 30 Anfaw, 

5. A, B and C freighted a ſhip with 68900 Let of boards: A put 
in 16520 feet; B 28750; and C the reſt : but, in a ſtorm, the Cap- 
tain threw overboard 26450 feet; how much muſt each ſuſtain of 
the loſs ? Aas. A, 63413 feet. B, 110364 and C, 90714 ditto. 

6. A gentleman died, leaving three ſons and a daughter, to whom 
he bequeathed his eſtate in the following manner: To the eldeſt 
ſon he gave 312 moidores, to the ſecond 312 guineas, to the third 
312 piſtoles, and to the daughter 312 dollars ; but when his debts 
were paid, there were but 312 Halt-joes left ; what muſt each have 
in proportion to the legacies which had been bequeathed them? 
Anjww. 1t Son C293 o0/2.—24 Son {227 17/103.—3d Son {179 1/24 

and the Daughter £48 16/84. 

7. A Ship, worth C780, being loſt at ſea, of which 4 belonged to 
A, I to B, and the reſt to C; what loſs will each ſuſtain, ſuppoſing 
£450 to have been inſured upon her ? 
780—450=330, then ) 330 2)330 1330 
C5 A's L165=B's Lir10=C's yer 


SINGLE FELLOWSHIP, 157 


2. A and B venturing equal ſums of money, cleared by joint 
trade {140 :—By agreement, as A executed the bufineſs, he was to 
have 8 fer Cent. and B was to have 5 per Cent, What was A allowed 


is trouble ? ; 
_— L 8 . . . C. . C. £+ 
As 8+5, : 140 :: 8: 8655 And As 8＋5 : 140 27 5 5311 
A. 32 14 ir 
9. A Bankrupt is indebted to A F120, to B £230, to C £340, 
and to D L450, and his whole eſtate amounts only to (560: How 
muſt it be divided among the creditors ? 

An/. A, £58 18/114. B, £112 19/74. C,£167 0/4. & D, £221 1/04. 
_ 10. A, B and C put their money into a joint ſtock : A put in £403 
B and C together, £170 : they gained £126, of which B took £42; 
what did A and C gain, and B and C put in reſpectively:? 


As £210 the whole ſtock. : {126 the whole gain :: (4 A's 
ſtock : £24 A's gain. 

As £24 A's gain: £40 A's ſtock :: £42 B's gain: £70 B's ſtock. 
Then {170—g,70=L 100 C's ſtock ; and the whole gain £126 —- 
{| £66 A's and B's gain C's gain. 

8 11. A, B and C companied : A put in £40; B £60, and C, a 
i ſum unknown ;—They gained £72 ; of which C took £32 for his 
i: ſhare : what did A and B gain, and C put in ? 

Tye whole gain {72—C's gain £32=Z40, A's and. B's gain: 
f Then, As C100, A's and B's ſtock : £40 their gain : : (40 A's ſtock : 
1 £16, his gain.— Again, As £16, A's gain: £40, his ftock :: £32, 


wt $ + 4 M 


n b * _ | + 
/ K r L \ 1 
* 1 _ 4 2 2 


Or, you may find a common multiplier to multiply the propor- 
tions by, or multiplicand to be multiplied by the given proportions, 
thus, 15) 720048 multiplicand to find the ſtocks, And 15)540(36 


multiplicand to find the gains. 


48 Xx 5=240 B's ditto, 


30X5=180 B's ditto. 


L. & 
48 * 32144 A's ſtock 36x3=108 A's Gain, 
And 


48X7==336 C'sditto., 


36 X7=252 C's ditto. as before. 


13. A, 


7 2 — S — 


1 C's gain: £80, his ſtock. 

1 12. A, B and C put in £720, and gained £540, of which, fo of- 

. ten as A took up £3, B took 5, and Cy: hat did each put in, and 

38 gain ? 

*J | * 0 . | 
1 ro 3 : 108 A's gain. 
3 As 3+5+7 : 549:: 45 : 180 B's ditto. 1 
2 > 7 : 252 C's Uitto. N 
. 4 3 : 144 A's Stock. L 
E And As 345 7: 720 :: 45 : 240 B's ditto. 1 
4 7 : 336 C's ditto. . 


158 DOUBLE FELLOWSHIP. 


13. A, B, C and D companied ; and gained a ſum of money; of 
which A, B and C took £120, B, C and D, £180, C, D and A; 
£160, and D, A and B, C140 ; what diſtin& gain had each? 


fore £200 — £120 A's, B's and C's gain = 480 D's gain ;---- And 


C's, D's and A's gain=£40 B's gain. And £200 —4140 D's, A's 
and B's gain =£60 C's gain. 

14. Two merchants companied : A put ih £40, and B 288 du- 
cats; They gained £135, of which A took £60 ; what was the va- 
lue of a ducat ? | 

As £60, A's gain: £40, his ſtock :: £135, the whole gain—£60, 
A's gain: £50, B's gain, 

| Duc. 4. Duc. . d. 
And, As 288 : 50 :: 1 : 3 53 Anſwer. 


15. Four men ſpent, at a reckoning, 20 ſhillings, of which they 


agreed that A ſhould pay 3, B, 3, C, +, and D, 4. what muſt each 


pay in that proportion ? 


, > „ 
As 3+3+3i+zx : 20 :: N : ; 042 Anſaver. 
2 6: 1 687 


SOURBLE FELLOWS Ps 


Or Fellowſhip with Time, 1s occaſioned by the ſhares of partners 
being continued unequal times, 


= © is, i. 


Murrirrx each man's ſtock, or ſhare, by the time it was con- 
tinued in trade, Then, 
As the whole ſum of the products, is to the whole gain or loſs : 


So is each man's particular product, to his particular ſhare of the 


gain or loſs. 


1. A, B and C hold a paſture in common, for which they pay 


£40 per annum. A put in 9 oxen for 5 weeks ; B, 12 oxen for 7 
weeks, and C 8 oxen 16 weeks; what muſt each pay of the rent? 


9X5=45. 12X7=84, and 8X16=128, then 128+84 +45=257 
As 


Wars the times are equal, the ſhares of the gain or loſs are evidently as the 
Rocks, as in Single Fellowſhip ; and when the ſtocks are equal, the ſhares are as the 


tunes, wherefore, when neither are equal, the ſhares muſt be as their products. 


5 +, pat 


— Wn +4 8 = 
ſs — R — 
3 . 7 b . 


ES REED 


o — 
— — . , > 
8 — 


DOUBLE FELLOWSHIP. 


208 257 : 40 3: 


45 As 257 : 13 84 


As 257. : 40 :: 128 
40 


159. 


— u- . 
200 160 25705120019 
160 320 257 
257)1800(7 257)3360(13 2550 
1799 257 2313 
T 790 237 
20 77¹ 20 
2572000 19 257)4740(18 
I2 20 257 
257) 257) 38001 2170 
57 1 e — 
257)960(3 123 on 
771 12 12 
| 789 257) 147608 2570136805 
1285 1285 
| 191 83 i 
i 4 4 
s 257)764(2 257)332(1 
514 257 


25 : 75 
2. Fou Merchants traded in company, A put in £100 for five 
months, B, £150 for 5 months, C, 220 for 8 months, and D, £310 
| for 9 months ; but by misfortunes at ſea, they loſt £145 : what muſt 
each man ſuſtain of the loſs ? 
Ay, f. Fi 12/88 2 


©, £41 16/82 88. 
B, 124 19/2 o. 84 


D, £66 6/45 N. 

3. A, with a capital of £1090 began trade January 1ſt 1787, and 
meeting with ſucceſs in his buſineſs, he took in B as a partner, on 
the 1ſt day of March following, with a capital of £150. Three 
months after that, they ad:nit C as a third partner, who brought 
into ſtock £180, and after trading together *till the :{t of January 
1788, they found there had been gained fince A's commencing bu- 
ſineſs, 177 13/: how muſt this be divided among the partners? 

Anfev. A, £45 14/103. B. £57 38+ C, £74 14/44- 

4. Two Merchants entered into partyerſhip for 18 months, A, 
at firſt, put into ſtock £100, and at cab end of 8 months he put 
in go more; B, at firſt, put in £275, and at 4 month's end took 
out £70. Now, at the expiration of the time, they found they had 
gained 4263 ; what is each man's juſt ſhare ? 

Anſwer. A, £96 9/6. B, £166 10/6. 

5- A and B companied ; A put in the 1ſt of January L150 ; 
but B could not put in any 'till the firſt of May; what did he then 
put in, to have an equal ſhare with A at the year's end? 


2 


p 2 A * A p 9 a * * 3 7 
d " EF: = N — * by 5 % 3 3 
L i, PRI | Rs Ae - I a. 1 3 "I 
. Ween 2 i =N — r 4 "+; 5 3 4 
„ D * FL" — —— — * 2 4 > A - ; — 
tm | * * „ >>I * 8 4 3 Py [ —— 
1 * « TY * 7 —__ * 4 0 
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4 CY 
—— — I IS 
ks 


As 
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* _ — 


V * — 2 —— 
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100 DOUBLE FELLOWS HIP. 


.. . . 
As 12 3: 1090-57 857 —_— = {225 Anfw. 


6. A, B and C companied; A put in, the 1ſt of Mareh, C30; 
B, the 1ſt of May, put in 80 yards of broad cloth; and on the firſt 
of June © put in 120 dollars. On the firit of January following, 
they reckoned their gains, of which A and B took £228 ; B andC, 
L215 10s. and C and A £187 10s : what was the whole gain, and 


the gain of each ; what did they yalue a yard of cloth at, and what 


was C's dollar worth ? 

228+215 10/+187 10/ =Z631, and 631=2=315 10/ the whole 
gain, then, £315 /10—228=LZ87 19/ C's gain. £315 10/—L£215 10/ 
loo A's gain, and Z315 10) 187 19/=7 128 B's gain. To 
find the value of one yard of cloth, fay, As 100 A's gain: £30 
his ſtock :: £128 B's gain: £38 8/. then, inverſely, As 10 months: 
£38 8/ :: 8 months: £48 the value of the whole cloth. 

As 80 yds. : £48 :: 1 yd. : 12/ anſwer. Now, to find the value 
of a Dollar, —As £100 A's gain: £30 his ſtock :: £87 10, C's 
gain: £26 5 / then, inverſely, As 10 months: £26 /:: 7 months: 
£37 19/== 120 dollars. Laſtly, As 120 dollars: £37 10/:: 1 dollar: 
6/3 anſwer, 

7. A, B and C companied and put in together C1911 : A's 
money was in 3 months, B's 5 months, and C's 7 months; they 
gained £117, which was ſo divided, as that the Z of A's gain was 
equal to + of B's, and 4 of C,s gain; what did each gain and put in? 

SuyPose A's gain was (z, then mult B have Z3, and C 44, by 
the queſtion : | 


2 : 261 A's gain. 

Then, as 21344 : £117 the whole gain :: F : 29£ B's ditto. 

4: 52£ C's ditto, 

Tg EN, multiply each man's gain by his time, and dividing the 

whole ſtock by the ſum of thoſe products, your quotient will be a 

common multiplier, by which multiplying the product of each man's 
gain and time, you will have each man's ſtock. 


A's ſtock £234, B's ditto £585, and C's ditto £1092, 


FELLOWSHIP EZY DECIMALS. 


7 


. 

Drvrpr the whole gain, or loſs, by the whole ſtock, and the 
quotient multiplied ſeverally by each man's ſtock, will give the 
gain, or loſs, of each, 

EXAMPLE Ss. 

1. A, Band C companied, A put in £40 5/; B, £80 10% and 
C, £161. with which they gained £120; what is each man's ſhare 
of the Gain; 

A's 


* TH1s is no more than Diviſion of Decimals, 


= Uo? N 


DOUBLE FELLOWSHIP: 161 
A's Stock = 40, 25 


B's ditto == 80,5 


C's ditto == 161 ® 


Sum total = 281,75)120,000000(,4259+ 


4259 54259 4259 
40,25 | g 80,5 161 
21295 21295 4259 
8518 340720 25554 
170366 4259 
(34,2845 : 
{17142475 20 C68, 5699 
20 — — 20 
— 5.69 PI 
2,849500 12 11,3980 
5 — 12 

— — 8,388 — 
10,194000 « 1.4 4770, 
4 — 4 

1,552 — 

o, 776000 wy 3,104 


Proof. A's gain {17 27. 104.+ B's gain £34 55. 84d. + C's 
gain £68 11s. 444. = 119 19s. 114. 

2. A, B and C companied ; A put in £200, B, £150, and C, 
o, with which they gained £800 ; what is the ſhare of each? 
800 ＋ 400 =2; then 200X2==Z400== A's gain, 150 Xx 21300 
== B's gain, and 50X2==100= C's gain. 

3. A, B, C and D trade, and gain (zoo, which is to be di- 
vided in the following manner, wiz. So often as A has C6, B muſt 
have C10, C, £14, and D, C20; what is the ſhare of each? 
6+10+14+20==50, and 38? = 4, quotient: then 6X4 == Z24 A's 
gain: 10X4==Z240 B's gain; 14X4==256 Cs; and 20K 4180 
D's gain, "ON 

Re $00 8 

Is a contraction of the Rule of Three direct, when the firſt term 
happens to be an unit, or one; and has its name from its daily uſe 
among Merchants and Tradeſmen, being an eaſy and conciſe method 
of working moſt queſtions which occur in trade and buſineſs. 

Tut method of proof is by the Rule of Three, Compound Mul- 
tiplication, or by varying the order of them. | 

Bzrors the queſtions, hereafter given, can be wrought, the fol- 


lowing Tables muſt be perfectiy gotten by heart. 
| X TABLES, 
* GrnztRAL RULE. 


1. SurPosx the price of the given quantity to be 10. or 1s, c. then will the 
exantity itſelf be the anſwer at the ſuppoſed price. = 
, 2+ DIVIDE 


* 


« 
_ CO II —_—— 1 


err 


Aliquot, vr even, Parts of Aoney. ] Aliquct, or even, Parts of Weight. 
Pts. of a ſhil. of a J. | Parts of a Pound, \ Parts 4.” Cot, | Parts of a Tun. 
8 5. 4. . 4 c C. Qrs. Cæur. Cavt.gr. * 
þ * 5 = 20 10 0 is 2 2z-—o0 1. x {10 © Is 4 
4 =7 = vs 6 8 — 1 4 5 © — 2 
n 16— 54 0 — 5 

e o — oO 14— +$ | 2 _ 
4 5 
om j 3 4 4.40 et > EE ps 
I === e 2 0 — 10 7 — [i i 1 
7 8 — FIG 1.8 — IO. 4 = —=oj 1 707 — a 
7 I 7. 7.4 TF Pts. of & Cut, 
1 Sn. > and «i | 3 _ 2 1 Tur. Parts of 240. 
i 18 Ht corre. 
Parts of 2 Shill, | 0 10 — |} 4 — x 180 is 4 
4 25 0 8 — 5 i 4 
* J « 78 8 — F 120 —— 2 
„ . þ 3.2 
I — 7 9 1 4 — 1 60 — 4 
N * 5 JR x 
4 HOT Pts. of 4 Cut. ve » 
| : 3 H Ib. 4 CW. Parts of 80 
6 . 14 is 4 135 
| 5 7 — + 
8 — 1 3 + | 360 is 4 
| 1 7 [160 — 3 


Another T ABLE of Aliquot parts of Money. 


Parts of a Shilling. Parts of a Pound. Parts of a Pound. 
- 4. $i S . 
10 is 5 438 50; bs i 4 is 3 
„ ß 
% . oy 1D ab OD 
C 
14 O — „ 6 9 -w— 


A TABLE f DISCOUNT per Ct. 
. 5. d. 4 8. d. & A 


14 Per Cent. is © 3 | & | 84 per Cent. is 19 f 22 f per Cent. is 4 © 
22 — 06 F] 1⸗o — 20|z|25 — 50 3 
34 — 09 gr — 265530 — 60 
/ K 
+ — 13 1772 — 3 6] [40 — 80 
72 — 16) 120 — 40 45 — 90 

50 — 100 


2. Divrypx the given price into aliquot parts, either of the ſuppoſed price, or of one 
another, and the ſum of quotients nging to each will be the true . required. 
: XAMPSL E 


err re 
Cas 1 1. 

- When the price of 1 yd. B. Cc. is an even part of one ſpilling ;— 
Find the value of the given quantity at 1s. per yard, 5. &c. then 
draw a line underneath, and divide it by tat even part, and the 
quotient will be the anſwer in ſhillings, which mult always be brought 
into pounds, 

E x AMPHPIL ES. 
1. Wu ar will 354 yards coſt, at 1. per yard ? 
d. 


Fo 
| 44. | 5 | 354 6 Value of 354% yards, at 1s. fer yard. * 


Anjſw. Lo 7 45 Value of 354% yds. at 4d. per yard. 1 - 


Or thus. Or divideby8& 6, thus, 8)354 6 
4 3. d. : $s d. —— 
017 14 6=354 6 6044 32 
602 4 34 7 44 A5, as before. 


7 4% Auf. as before. 
2. WHarT will 759% yards come to, at 3d. per yard ? 
$6: 
34. | + | 759 9 value at 15. per yard. 


— — Tr. 


2J0) 180 114 Or thus, 3d. 437 19 9 value at 1s. per yd. 


Anſ. £9 9 114 walueatzd. Anſ. (o 9 114 value of 759% yds. 
—— pa. at 34. per yd. 

* = « > ha — . _— 2 
za 642 at 4d. per yd. O 13 45% 7th 6853 at 24. — 5 14 34 
4th 9184 — 44. 1 18 33 Sth 4751 — 44 —H— 7 18 5 
zth 7395 — 14. — 3 1 75 gth 913 — 64, — 22 16 9 
oth 5674 — 144¼.— 3 10 114 CASE 3. 


, EXAMPLE. 
Wnar is the value of 468 yards, at 2/95 per yard? 
4468 . d. Anſwer at {11 $. d. 


2%. 64. ir F = 53 IO — ditto at — 2 6 
3d. is 16 = 5 17 = ditto at —— 3 

Ed. is 11x = 9 9 ditto ate 

The full price, = £64 16 9 =; 2 3 


In this example it is plain that the quantity 468 is the anſwer at CI; conſequently, 
as 2/6 is Jof a pound, part of that quantity, or £53 19s. is the price at 2/o; in like 
manner, as 3d. is the I part of 2/6, ſo 19 part of C58 106. or £5175, is the an- 
ſwer at 3d. and as Id. is 1 of 3d. fo Ir of £5 17s. or 95s. 9d. is the anſwer at Id. 
No, the ſum of all theſe parts is equal to the whole price (2s. Hd.) fo the ſum of 
the anſwers belonging to each price will be the anſwer at the full price required, and the 
ſame will be true in any example whatever, 
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When the price is pence, and no even part of a ſhilling ;-—Find the 
value of the given quantity at 15. per yard; divide the pence into 
aliquot parts, for diviſors, and the ſum of the quotients, ariſing 
from them, will be the anſwer. © 4 | 


EXAMPLES, 
1. WHaT = 4875 yards come to at 54. per yard? 
$o d, 


3. 24 7 6 Value of 4874 yards, at 1s. per yaras 
2d, — | | *- 


ON 4] 


O 1 10x Value of ditto, at 3d. per yard. 
4 1 3 Palue of ditto, at zd. per yard, 


Anſew. (10 3 14 Value of ditto, at 5d. per gard. 


Dueftions, > Anſeoers. Dueſtions. Anſferers. 
Tas. | Co Fo d. Tas. 4. 5. d, 
2d 5684 at 4. ——16 11 54 5th 6494 at 104. 27 1 OL 


3d 6834 — 84. —— 22 15 10 Sth 7454 — 114. — 34 3 74 
4th 9124 — 94. —— 34 4 4x | 


| A442 2 | | | 

Wren the price is pence or farthings, and an even part of a 
pound, cut off the right hand figure of the given quantity, and the 
Cypher, in the aliquot part, (if it has one) and divide by the re- 
maining figure or figures: When you come to the remainder, double 
It, and divide as before : The anſwer will be pounds, ſhillings, &c. 
If there be no cypher in the diviſor, then none ſhould be cut off 
from the dividend. © N | 


171 53795 Ib. at 34: 12 3795 Ode. at 24. 
=8x12)3795 48=6x8)379[5 
951 126 * 50 8 9 
Anſw. £3 19 0% Anfew, fo 18 14 
4. * | 4 : : 
[3 | 72s | 3795 24s. at 44. | 1 | x25 | 3795 t. at 14. 
32=4X8)379[5 24=4X6) 37915 
4)47 $9 4)63 5 
Lilo. £11917 24 Aus. [ns 16 3 


[141 


PR ACI TI CN. 165 


j 15 3795 Yi. at 12. [ 2] Tz8)37915 yds. at 2d. 
16=4X4)37915 £31 12 6 rf. 
2 — * A Fs | 37915 94. at 3d. 
— {47 8 9 Aae. 
| +] & | 37915 94. at 44. 1 
£63 5 Aalto. [ 6 | 3s | 37915 Hat. at 6d. 
0 1 Lox 17 6 Aꝛnſau. 
15% Þ 37915 J. ar Ba, 4 * 
£126 10 Arfe. | 10 | & | 3795 yd. 
24=4X6)3795 
632 by 


— — 


£158. 2 64456 


o „ : — 


C48 4. 

When the price is between one and two ſhillings ;—Find the value of 

the quantity at 17. per yard, &c. which value being divided by thoſe 

even parts which the pence are of 1:, and the quotient or quotients, 
ariſing therefrom, added thereto ;—the ſum will be the anſwer.— 


Ex AM PLS, 
1. Wu Ar * 7584 Nds, at 1s. gd, per yard, come to? 


64. | 37 18 6 Value at 15. per yard. 
34. |+ 118 19 3 Falue at 6d. per yard, 
9 9 7x Value at zd. per yard. 


Anſev, s 7 41 Value of 758% ydt. at 15. gd. per yd. 


Dueftions. Anſfawers.  Dueſtions, Anſauers. 

Tas. 84 Tds. 4. . 
2d 9875 at 123d. — 51 8 74 gth 647 at 155d. — 45 17 74 
3d 793 — 1244.—42 2 '63 iloth 8964 —1: 64, —- 67 4 44 
4th, 8473— 1, 14. — 45 18 14 11th458 — 1 74.— 36 5 2 
5th. 6863 — 15144— 38 12 7 1zthg64 —1584.—- 80 6 8 
oth 591 p— 1524. — 34 9 93 13th7525—15104.—68/19 7 
2th 5732 — 15 34. — 35 16 10s 14th649%— 15114; — 62 5 4+ 


8th 8464— 15 — 56 8 8 
C A 8E 5. 


r EIS 
4 4 
. — We # .. - "0 N - . : N — 


NG” © A 83 2 

ler the price is any even number af ſvillings-under 40 ;—— Multiply the 

given quantity by half the price, and double the firſt figure of the 
product for ſhillings ; the reſt of the product will be pounds. 


N. B. If the price be 25s. you need only double the unit figure for 
ſhillings ; the other figures will be pounds. 


EXAMPLE 5s, 
1. Wuar will 746 yards coſt at 27. per yard ? 


746 


Anſeuer C74 12 Value at 26. per yard. 


Note. The above is done, by ſaying, twice 6 (the unit figure) 1s 
12; the other figures, viz. 74, are pounds. 


2. Waar will 5674 yas. at 25s. per yd. come to? A2. £56 15/6, 
N. B. Before I double the unit figure, viz. 7, I confider that £ 
of a yard, at 2s. fer yard, will amount to 1/6, then I double 7, 
which makes 14/ and / added, makes 15/6; the other figures are 


pounds. Queſtions. Anjwers. 

Tals. f . Noth 

gd 1295 at 4s. per yard. 1 © 
ath 697 — 67. — — 141 © 
th 845 — 87. — „ 1 © © 
6th 9171 — 1063. — _ 458 12 6 
7th 5281 — 12% — — 2 
Sth 6464 — 14. — — 452 14 6 
th 591 — 16s. — — 472 16 o 
ioth 8451 — 1876. — — 760 19 0 
11th 6455 — 24, — OT n BY 


When the price wants an even part of 25,—PFirſt find the value of 
the whole quantity at 25. per IB. yard, &c. then divide it by that 
even part which is wanting, and ſubtract this quotient from the va- 
Jue at 2s. the remainder will be the anſwer. 


EXAM'PL R. 
1. Wear will 95% yards coſt at 224, per yard? 
wet ah” | 


| 2d. 


0 
.* . Ly * Ws 
* n IO © - * * * rr 
K X y .. n 1 * r * 0 , 
—— ! . —˙·¹˙²———— ̃ — — — . — ˖ç — . I, * 
„ 


9 11 0 Value at 25. per yard. 
o 15 11 ditto at 2d. per yard, 


I 
1 7 


—— 


Anſeww. £8 15 1 Value at 15. 1od. per yard. 


— 
— = 


Dueftions. Anſewers. Dueſtions, Anfavers. 
T. 5s £3 4. d. Tas. : L. 35 4, 


2d 64 at 23d. per yd. 6 4 14 5th 3755 at 20d. per yd. 31 5 5 
gd 128 — 2244.— 12 00 th 486 — 184. —— 36 9 o 
4th 2462-214. — 21 11 44 7th 754 164. — 50 5 4 

| CASTS 7. 
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When the price is between 2s, and 35.—Firſt find the value of the 
quantity at 27. fer yard, &c. which value being divided by tho/e ever 
arts, which the pence are of 25. and, thoſe quotients added thereto, 
the ſum will be the anſwer. __ * 


EX AMP LEE. 


1. War will 148% er come to at 27. 7d. per yard? 


44. 
34. 


£o + tu . 
14 17 O Value at 25. per yard. 
2 9 6 ditto at 44. fer yard. . 


"= 
F 
s 
I 17 1x ditto at 34. per yard, 


Anſw. {19 3 7% Value at 25. 74. per yard. 


3d 344 — 25. 124. — 
4th 5432 — 25. 24. 
5th 6554 — 25. 3d. 


2d 2664 at 2s. 14. fer yard. 27 14 85 
0 
7 


F434 
FEXE 
— 
5 
on 
wn 
C1” 


6th 716 — 25. 44. 7.40 
7th 813 — 25. 54 98 4 9 
Gee 


When there are fence in the price which are an even part of a ſhil- 
ling, beſides an even number of ſhillings under 20; - Firſt find the 
value of the quantity at the ſhillings per yard, &c. according to 
Caſe th; then ſuppoſe the quantity to ſtand as ſhillings per yard; 
divide it by thar even part, which the pence are of 15. and this quo- 
tient being added to the value before found, the ſum will be the 
anſwer. 


EXAMPLE Ss. 


1. War will 1562 = come to, at 6s. 4. per yard? 
ds, 
156% 
LE NIE 3 
14131155 6 
- £46 19 O Value of 156; yards, at 6s. per yd. 
$25. 26.=- 1 13'2 Value of ditto, at 4d. per yd. 


Anja. £49 11 2 Value of ditto, at 6s, 4d. per yd. 


Dueſtions, 


4 168 Are. 
| | | 
4 Dueſftions. Anfavers, 
3 l : - I; $4 d. F 5. d. 
4 2d 175 at 42 per yard; © 3 10 8% 
pi i eee e 
wt ah 08 = 81 — — 27 11 84 
# th 96 — 10 14 — — 48 12 © 
| 6th 674 — I2 2 — — 41 1 3 
q Cas E 9. 


14 When the price is any odd number of ſbillingt under 40; Find the va- 
{4 lue of the greateſt even number contained in the price, according to 

1 Caſe 5th, and add thereto the value of the quantity at 1/ er yard, &c. 

Fr which ſum will be the anſwer : Or, Multiply the quantity by the 

| price, according to the 1ſt or 2d Caſe in Simple Multiplication, and 
| divide the product by 20, the quotient will be the anſwer : Or, laſt- 
ly, if the price be under 13/ find the value of the quantity at 1/ 
per yard, &c. and multiply it by the number of ſhillings in the 
price of 1 yard: the product will be the anſwer, 


EXAMPLE s. 
1. Wuar will 186 yards coſt, at 3s. per yard? 


Reb + | Or thus : 
18 12 Value at 25. per yard. 2 
9 6 Value at 15. per yard. 9 6 Value at 15. per yd. 
3 
£27 18 Anſav. FIRES 
n Product {27 18 Anſev, - 


— — —ö— 


2. Wnar will 647 yards coſt, at 175. per yard? 
8 


——— 


£517 12 Value at 16s. per yard. 
32 7 Value at 1s. per yard. 


— —C—————— 


Anſev. (549 19 Value at 175. per yard. 


—— — 


Dueftions. Anſwers. Qu ſtions. Anſwers, 
Nis. . £. 5. d. Tat. Fo L. 6. d. 

34 1694 at 5 per yd. 42 6 3 5th 139 at 9 — 62 11 0 
4th 2483 — 7 —— 87 1 3 Gth 782 — 25, — 977 10 © 


Sx R230; | 
"When the price is an even part of a pound ;—Find the value of the 
given quantity, at one pound per yard, &c. then draw a line un- 


derneath, and divide it by that part:—the quotient will be the 
anſwer, | 


EXAMPLE Ss, 


p R AC TI C&C E: 169 


Tun 


1. Wa ar will 1562 yards of Cloth come to, at 35. 44. per yard? 


$ 


4. d. 0 9 5 | 
| 3 4131156 15 o Price at {1 per yard. 


Anfw. C26 2 6 Price at 35. 4d. per yard. 


Aueſftions. Anſwers. Pueftions, Anſwers. 
| WW 6. d. 2 d. V = 1. d. 2 d. 
2d 5163 ati per yd. 25 169 57th 429 —=4 — 8; 17 © 
3d 624 — 13 — 39 00 8th 68742—5 — 171 17 6 
4th 7194 —1 4 — 47 19 4 gth 843 - 68 — 281 990 
5th 648 —- 18 — 54 00 ioth 4864 —10 — 243 7 6 
6th 4194 — 2 6 — 52 9 42 


CASE 11. MIN 
When the price wants an even part of a pound ;—Pirſt find the value 
of the given quantity at £1 per yard, &c. then divide it by that 
even part which is wanting, and ſubtract this quotient therefrom : 
—the remainder will be the anſwer, 
EXAMPLE 8. 

1. Wnar - 167% yards coſt, at 17s. 6d. per yard? 
" "mh 1 

12651167 16 © Value at £1 per yard. 

20 18 9g Value at 25. 6d. per yard. 


Anſfw. [146 11 3 Value at 175. 6d. per yard. 


ueſtions. Anſwers. ueſtions. An 7. 
„ 
2d 3472 at 13 4 per yd. 231 13 4 4th 614 — 16 — 491 4 © 
3d 4851 -- 15 — 363 63 Sch 9124 — 17 6— 798 4 45 


| CASE 12. 

When the price is ſhillings, pence and farthings, and not an even part 
of a pound ;---Multiply the given quantity by the ſhillings in the 
price of 1 yard, &c. and take parts of parts from the quantity for 
the pence, &c. then add them together, and their ſum will be the 
anſwer, in ſhillings, &c. Or, you may let the given quantity ſtand 
as pounds per yard, &c. then draw a line underneath, and take 
m of parts therefrom ; which add together, and their ſum will 

the anſwer. $ 1 

N. B. I adviſe the learner to work the following examples both 
ways, by which means he will be able to diſcover the moſt conciſe 
— of performing ſuch queſtions, in buſineſs, as may fall under 

his Cale, Y 


r. War 


= 
| 
q 
| 
| 
N 
; 
; 
q 
4 
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| 1. War will 248% yards, at 7s. 64. per yard, come to! 
| d. 1 ö 
* 1612 248 6 Yalue of 248% yards, at 15. per yard. 
| 7 


1739 6 Value of ditto, at 75. per yard. 
124 3 Value of ditto, at 6d. per yard. 


2J0) 18603 9 


Anſev. £93 3 9 Value of ditto, at 75. 6d. per yard. 


, Or thus : . , 

H d. G 

0 * 1 : |: 12 8 6 Value F 248; yards, at 1s. per yard, 
ii Of 7 


86 19 6 Value of ditto, at 75. per yard. 
6 4 3 Value of ditto, at 6d. per yard. 


Anſw. £93 39 
By the latter part of this caſe : 
„ 


Se d. „ 4-0 
5 0 248 10 O Value of 248} yards, at £1 per yard, 
2 6]+| 62 2 6 Value of ditto, at 56. per yard. 


31 1 3 Value of ditto, at 25. 6d. per yard. 
Anw. £93 3 9 Value of ditto, at 75. 6d. per yard. 


Prueftions, Anfavers. Dueftions. Anfavers. 
= $. d. . e. do Tas. 5. d. . 
2d 68k at 4 6 per yard. 15 8 ; th 2184 — 12 6 — 136 11 3 
3d 124 38 — 35; 2 th 645 — 4 1} — 133 00 7; 
gth 146 — 14 9 —— 107 13 6 


CASE 13. 

When the price of the yard, B, &c. is pounds, ſhillings and pence ;— 
Firſt multiply the quantity by the pounds ; and if the ſhillings and 
pence be an even part of a pound, divide the given quantity by 
that part, and add the quotient to the product for the anſwer : But 
if they be not an even part of a pound, you muſt take parts of 
parts, and add them together as before. Or, Reduce the pounds 
and ſhillings into ſhillings, and multiply the quantity thereby, after 
1 which, take parts for the pence, and add the whole together, and 
I their ſum will be the anſwer in ſhillings, &c. 

k N. B. The learner ſhould work the following queſtions 2 ways. 
x A M- 
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EXAMPLES. 


1. Waar will 156 yards of broad-cloth come to, at £3 8 per 


yard ? Or thus. 
d. 5 


F of 
| 6/8 | + | 15600 value at 1 | 4 


6 value at 1/ per yd. 
3a peryd. | 4 


x I 5 
J 66 Shell. inthe priceof 1 yd. 


468 00 936 
5200 930 
Auſw. Cy 20 0 © 10296 value at 3L 6/ per yd. 
52 
52 
pn” 
20 104-0 
£520 O o Anfaver 
Queſtions, | Anſwers. 
1 ds. 4. fo d. £o fs 4 Vs ions. 7 
2d 3455 at 6 5 o per Yd. 2159 7 6 4. L. . d. . d. 
3d 594 — 368 — 199 3 4 6th 59, — 676 — 379 2 6 
4th 7 22 387 10 © 7th 11214 — 388 — 386 5 © 
sth 68 — 460 — 292 8 © Sch 125 —- 49 7 — _ 559 17 11 
CASE 14. 


When the quantity is any number leſs than 1000, and the price not more 
than 124. per yard, &c.—Find the value of the whole quantity at 14. 
per yard, which may be done by dividing it by 12, mentally, ſetting 
down the quotient only in pounds, or ſhillings, or both : then mul- 


tiply this ſum by the pence in the price of 1 yard, and the produ& 
will be the anſwer, 


1. WHAT will 759k yards coſt, at 7d. per yard ? 
d. 


„ 4. 
o 63 35 value at 1d. per yard. 


Or, 3 3 3 value at 1d. per yard. 


Multiply by 7 

Anſwer. {22 3 oF value of 759% yards, at 7d. per yard. 

Queſtiont. Anfavers. Queſtions. - Anſwers. 
Tat. d. 4. . Tas. d. L. 5. d. 

2d 975 at 2 per Yd. 8 27 © 5th 684 52 — 15 13 6 


3d 846 — 32 12 6 9 Sth 9844 — 6 
4th 7931 - 44 —— 15 14 24 7th 440% — 


een 
When the price is ſuch a number of ſhillings and pence, at, when redu- 
ced into pence, may be produced by any two numbers in the n 
| | able » 


4 - 
— ct S__ 


| 
| 
| 
| 
| 
| 
i 
| 
I 
i 
| 


— 
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Table, and when the quantity does not exceed 1000; - Firſt find the value 
of the whole at 1/7. 2% yard, &c. according to the laſt caſe; then 
multiply this ſum by the component parts of the pence in the price, 
and the laſt product will be the anſwer. 


EXAMPLES. 
I. WHAT w_ 4392 2 colt, at 65. gd. per yard ? 


. 4. 
1 16 7+ Value at 1d. per yard. 


5 


16 9 7+ 
9 
Anſwer £148 6 7 Value at 8 1d. or 6s. gd. per yard. 


NM. B. In 6s. gd. there being 81 pence, I multiply by 9 twice, 
becauſe g times 9 is 81. 


Dueftions. r Vo . Anſavers. 
Tas. 5. d. 3 Tal., . 4. „ 
2d 9845 at 1 2 Per Tard. 57 I 7 4th 67 — 26 w—— 114 19 6 
3d 8494 —- 28 —— 113 6 © Sch 593 — 4 F — 138 74 


SAS E 16. 


When the quantity is 240 As many pence as there are in the 
price of 1 yard, &c. ſo many pounds well the quantity amount to. 

NM. B. One farthing per yard will come to 5s. at half-penny per 
yard to 10s.----and at three farthings, to 155. 


EXAMPLE s. 


1. WHAT will 240 yards come to, at 2/77 per yard ? 
Anjwwe r £31 10/0, 


N. B. The price is 2/75 ger yard : Now, as in 2/7 there are 31 

nee, ſo the quantity being 240 comes to 31 pounds; then accord- 
ing to the ſame rule, the hali-penny per yard comes to 10s,---there- 
fore the anſwer to the queſtion is £31 10s. 


veſtions, Anſwers, ueſtions, | Anſwers, 
* 4g 3. d. 4. P we N 4. d. d mo 
2d 240 at 1 74 fer yard 19 15 o pth 240 at 7 82 92 10 © 
3d 240 — 2 9 33 00 © th 240 — 8 34 — 99 15 9 
4th 240—3 4 — 40 000 1 
CAS E 17. 


When the quantity is not leſs than 228, nor more than 252 ;—Pirſt find 
the value of 240 yards, &c. by the laſt Caſe ; then multiply the 


poo of 1 yard by the nungber above or under 24⁰, and add or — 
tra 
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tract this product to or from the value of 240 yards, as the queſtion 
may require ; and the ſum or remainder will be the anſwer, 


E x AMP L ES. 
1. WHAT will 248 yards wr; to, at 16/55 per yard? 


197 10 0 Value of 240 yards. 
16/53 multiplied by 8 = 6 11 8 Value r 8 yards. 


Anſfw. £204 1 8 Value of 248 yards. 
2. Wuar will 229 71 coſt, at 5/94 per yard? 


69 15 - Value of 240 yards. 
5/95 multiplied by 11 =3 3 113 Falueof 11 yards. 


Anſww. 460 11 Oz Value 229 yards. 


Tas. d. £5 Ida 
zd 228 at 6 105 per yard. 78 7 6 
4th 252 — 4 6 56 14 © 


5th 2 87 111 17 8 
Luaſtions. 4 6th 251 — 3 1037 —— 45 14 6 
8h 250 —5 94 


GAS RE 18. 
When the quantity is 480; Find the value of 240 yards, &c. by 
Caſe the 16th, and multiply this ſum by 2 :—the product will be 


the anſwer. 
N. B. If the quantity be 12 over, or under 480, proceed accord- 


ing to the directions given in the laſt caſe. 


Ex AMP LES. 
I. Wnar will 3 * coſt at 2/94 per yard? 


\O 

+ 
O0 
S 


; lt db gp 
RJ 
D 
8 


4 
ty 
ta 
00 


33 10 N Value of 240 yards. 
Multiply by 2 


Anſwer £67 o o Value of 480 yards. 


2. WHAT will 468 yards come to at 5/87 per yard ? 
d. 


68 10 o Value of 240 yards. 

2 
137 00 © Palue of 480 yards. 
Subtracm 3 8 6 Value of 12 yards. 


Anfwer £133 1 6 Value of 468 yards 
3. War 


es. en a nd — — — 8 


n . p ̃6b!l U I IT oe ot ee ye n 


| 
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3. Wear will 198, yards come to, at 3/83. per yard? 
1 | 44 rs o Yalut of 240 yards, 


2 — 


.- 0 10 o Value of” 480 yards. 
Add 2 4 9 Value of I2 yards. 


— _ 


Anſwer (gi 14 9 Value of 492 yards. 


N. B. Any perſon, who is expert in figures, may find the value, 
mentally, of 480 yards, almoſt as eaſily as 240, it being nothing 
more than doubling the amount of 240. 

Yas. 4. d. 1 
4th 469 at 6 g& per yard. 159 5 32 
5th 470 — 3 44 79 16 04 
Queſtions. J th 471 — 5 31 — . 124 12 44 Auers. 
7th 472 —“ 49 ——-- 112 20 
8th 483 — 8 104 ——-- 214 16 84 


— — 0 1 
beg — yore 
* Rr 20 © 
nd l 2 11 *& 3 


CAS E 19. 
When the quantity is 160 — Find the value of 480 yards, and 
divide it by 3 :—the quotient will be the anſwer. 
Note. If there be 12 yards over, or under, 160, proceed as before 
directed. 


— — 


_— 


7 + 
_—_ 


EXAMPLES. 
1. Wnar will 160 yards come to, at 3/41 per yard? 
4 


. 
Divide by 3) 81 O o Value of 480 yards. 


3 + th SA F rs 
* p =? „ n ney Ia * W 


SE 


Anſfever {27 o o Value of 160 yards. 


2. Waar coſt 148 yards, at 4/2 per yard? 
„. 4d. 
Divide by 3)100 o © Value of 480 yards. 


6 8 Value of 160 yards. 
Subtract 2 10 O Value of 12 yards. 


Anſwer (30 16 8 Value of 148 yards. 


3. Wnar will 172 yards amount to, at 5/74 per yard? 
„. 4. 
Divide by 3) 135 10 O Value of 480 yards, 


45 3 4 Value of 160 yards. 
Add 3 7 9 Value of 12 yards. 


Anſwer £48 11 I Value of 172 yards. 


Dueft ions. 


* 


- 


EDO ACT FF 4 6 475 


Tai. 3. H. "of ' &-; 
4th 149 at 12 6: per yard. 93 8 * ; 
| 5th 150 — 38 - 8 | 
6th 266 — 12 8 105 2 * 
Veſtions. Jith 152 — 5 23 — 39 14 10 Nahe. 


C4. 4.4% | 
When the quantity is 120';—PFirſt find the value of 240 yards, &c. 
then divide it by 2, and the quotient will be the anſwer. _ 
Note. It there be 12 over, or under, 120, proceed as before 
directed. 
EXAMPLES 
1. WHarT will 120 yards colt, at 3/7% per yard? 


Divide by 35 16 o Value of 240 yards. 
Anſwer £21 15 © Value of 120 yards. 
2 War we 298 nes come to, at 4/7 per yard ? 
Divide by 2)55 o o Value of 240 "yards. 


27 10 O Value of 120 yards. 
Subtrat 2 159, o Value of 12 yards. 


Anſwer (24 15 © Value of 108 yards. 
3. Waar is the wine of 132 yards, at 4/345 per yard ? 


Lo. . d. 
Diuide by 2)51 10 O Value of 240 yards. 


25 15 oO Value of 120 yards. 
Add 2 11 6 Palue of 12 yards. 


Anſwer {28 6 6 Value of 132 yards, 


Tat. . 1 
4th 109 at 3 94 per yard. 20 13 34) 
5th 110 — 4 3 237 W571 
th 125 — \ 
NE \ 7th 2. — he / — 26 & + N Anfvers. 
8th 113 — 56 — 31 1 6 | 
gth 10 64 — 41 3 4 


; CAS E 2x. 
When the quantity is 80 yards, &c.--.One third part of the value 


of 240 will be the anſwer, 


N. B. 


* 


l 
— "TAS; 
CITE 


* 

= At. d 5 38 * 

; 8 . — 

X * * * * F 

* * 1 4 * 

: : et — — FR 

* 533 „„ * 

” _ * 


— 4 8 2 
* * 
— — — ———— —-— . —— — — 
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— 
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NV. B. If there be 12 over, or under, proceed as before directed; . 
except when.the quantity is found in the Multiplication-Table : for, 
then, Caſe the 2d. of Compound Multiplication will be more con- 
Ciſe ; or, when the price is an even part of a pound, Caſe 10th of 
Practice, is to be preferred. 


E 
1. Waar coſt 80 N of Cloth, at 7/94 per EY 


Divide by 3)93 16 4 Value of 240 yards. 
Anſwer £31 5 © 5 Fake of 80 yards. 


2. WHrar will 68 yard colt, at 4/93. per 7 
Divide by 3) 57 I c 4 Value of 240 yards. 


19 5 o Palue of 80 yards, 
Subtra# 2 17 9 Value of 12 yards, 


Anſwer £16 7 3 Value of 68 yards. 
3. Wnar will 92 ya yards coſt, at 6/4. per yard? 
Divide by 3) 76 0 Value of 240 yards. 


1 8 Value of 80 yards. 
Add 3 16 O Value of 13 yards. 


Anſwer {29 2 8 Value of 92 yards. 


Tat. a . © Bo: 
4th 69 at 10 75 per yard. 36 13 12) 
| 5th 70 — 3 74 12 15 22 | 
: th 71 — 15 13 7 
Queſtions. Joch 84 — 16 > — <- 14 0 > Anfovers, 
Sth $6 —: 149 —— 63 86 
Lgth go — 2 9 12 764 


When the quantity is 60 yards, Sc. One fourth of the value of 
240 will be £ anſwer. 

Note. If there be 12 over, or under, proceed as before directed, 
and obſerve the exception made in the laſt caſe. 


EXAMPLE S. 
1. WHarT will 60 yards of Cloth coſt, at 3/93 per yard? 


Le 
Divide by 4) 45 15 y Value of 240 yards. 
Anſever {11 8 9 Value of 60 yards, 


2. WHAT 


E 1 ETOaK 177 


2. Wear 8 yards, at 4/55 per yard, come to? 
„ 4 . 
Divide by 4)53 10 o Value of 240 yards. 


e844 '6 Value of "60 yards. 
Subtrac 2 1 $6 6 Value of 12 yards. > 


Anſwer 10 14 0 o Valut of 4s yards. 
3. Wrar will 72 yards ary to, at 5/45 per yard ? 


Divide by 4)64 10 o Value of 240 yard:. 


16 2 6 Value of 60 yards. 
Add 3 \ ie 6 LValue of * yards. 


Anfwwer £19 7 o Fal of 72 yards. 


— — 


Yds 1 E 
-4th 49 at 6 104 per yard. 17 16 10; 
oth co — 9 4 23 6 8 
: 2h 1 — 10 3 2 2 9 | 
RWueſtions, -th 86 1 5 21 14 8 Anfevers. 
3th 69 — 175 — 60 1 9 
gth 70 — 9 3 32 7 8 


When, the quantity 1 is 180 ;---Three-fourths of the value of 240 
will be the anſwer. 


EXAMPLE 8s. 
1. War will ho. * coſt, at 5/54 per yard ? 


4. 
Divide by 2)65 12 5 Value of 24? yards. 


Divide by 2)32 15 © o Value of 120 yard, 
16 K 6 Value of 60 yards. 


* Anſwer £49 2 17550 Value of 180 yards. 

"ag" 8 

2d 180 at 3 g per yard. 33 18 9 

20 180 — 4 92 43 2 6 

4th 180 -- 6 44 — 1 

Queſtions. 5th 180 — 7.3 5 1 8 Anjwers, 

oth 180 -- 894 — 79 26 

7th 180 -- 13 94 » 124 2 6 

OAS R 24. 


When the price of one hundred weight is of /ewveral denominations, and 
the quantity likewije 3--- Multi: ply the price by the integers, (that is 


Y the 


178 | ln 


the whole numbers) and take parts for the reſt from the price of 
an integer: which, added together, will be the anſwer. 


EXAMPLE S. | 
1. Wrar will 9 Cave. 3 gri. 1415. of ſugar come to, at £4 175, 


44. per Cavt. ? - 
grs. tb, 6 
2 Ol] 4 17 4 Price of 1 Cat. 
1 Oz 9 
o 1412 - Ct. gr. T6. 


43 16 o Priieef 9g o o 
„ 0 


bod wes” 0 2: © 
o 12 2 Price © © 14 


Anſwer £48 1 2 Priceof 9 3 14 


Crot. ↄr. 1b, » 8 , « a th 

"2d 8 1 16 Tobacco, at 5 17 9 fer Cut. 49 8 247 

zd 7 319 —— 712 8 9 oz þ 

4th 12 1 24 3 18 10 49 2 727 

5th 16 2 17 16 11 46 11 1 
8 |6th 72 3 27 | n 625 11 101 [N 
th 59 1 14 Sugar at 18 7 84 17 14 1 
S\ B. oz. 8 
We 8th 27 10 Coffee at © 1 4 fer B. 117 12 | © 


15. oz. baut. gr. 
94273 13 10 12 8 Silv. at 4 7 6 per 15. 60 14 11 


O. 


Pot. gr. 
Lioth 17 6 16 Gold at 3 16 8 per ox. 66 8 103 


Cast" 25. 


I ben the price is ot any of the rates in the ſecond Practice-Table of 
aliquot parts ;-- Multiply the given quantity by tHe numerator, and 
divide that product by the denominator ;---if the price be pence, 


the quotient will be the anſwer in ſhillings ;---if ſhillings, the an- 
ſwer will be pounds. 


EXAMPLES. 
1. WHarT will 379 yards, at 2, War will 149 yards, at 


Aa. per yard, come to? , Gs. per yard, come to ? 
379 | 149 
3 3 
8)1137 110) 4417 
240) 1442 14 Anſfewer £44 4 
3 Dueſtions. 
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; Yds. 2. d. „ 4 
MW 
4th 159 -- 0 8 Na 
zth 173 -- © 9 6 9 9 

oth 241 -- 0 10 — 10 © - | 

th 249 -- 6 — 93 
Puftions. $ Av w. 15 4 6 4. ; 4 6 A. ſivers. 

9 „e 
10th 323 -- 140 — 226 2 © 

11th 287 -- 15 0. — 215 5" © 

12th 253 -- 16 8 —— 210 16 8 J 


CA 8 3:26 


When the price is any even number of ſhillings, if it be required to know 
what quantity of any thing may be bought for ſo much money 3 Anhex 
a cypher to the money, and divide it by half of the price, and the 


- 


quotient will be the quantity to be purchaſed, 


EXAMPLE $. 
1. How many yards of Cloth, at 18s. per yard, may I have for 


£345 ? 
Half the price = 9) 3450 = Money with a cypher annexed. 


33833 Tards, Anſwer. 


6. 4 Tat. 

2d How many yds, at 2 per yd. for 427 — 4270 
2134 —— 4 p 
8 4th . e ——— 917 — 305657 2 
ich —— 5 — , — +. 
lem —— 1 ——— 2 — 494 J 

7 — 439 —— 75 


CASE 27. 


To find the diſcount of any Invoice, or Bill of Parcels, at any rate per 
Cent.---Multiply the pounds in the Invoice by the amount of the 
diſcount of 1 pound, at the rate per Cent. and take parts for the 
— and pence; then add them together, and the ſum will be 
the diſcount required. 

N. B. The diſcount for 1 pound at any rate per Cert. is in the 
zd. Practice-Table. 


rn rn. 


1. War is the diſcount of an Invoice, amounting to £65 132. 
44. at £74 per Cent. ? 
OPER A- 


r 


91 


N 


180 PM AIC: I ITACHE, 


OPERA TIO N. C. . d, 

Trax diſcount of {65 at £5 per Cent. is 65s. or 3 5 © 

THe diſcount of 65 at £24 per Cent. is 1 12 6 
Tu e diſcount of 10s. —_— half a Ts at £75 

per Cent. is 0 © 9 
THz diſcount of 35. * aas 8 of a pound at 

7 per Cent. is - - 0 © 3 


The ſum ic, 4 18 6 Au. 


2. Wnar is the diſcount of a Bill of Parcels, amounting to 
£8 17s. 8d. at {24 per Cent. ? 


fo # . 
Tas diſcount of C8 is - o 4 o 
Ditto of 10s. is O © 3 
Ditto —— of 6s, 84. is 0 0 2 
Ditto of . 1e 0 6 


———— 


Anſwer fo 4 5% 


VNV. B. Waen the rate fer Cent. is any even part of L100, it 
may be performed by dividing the amount by that even part. 
3. Waar is the diſcount of an invoice amounting to £57 1 37. 


4. at (124 fer Cent.? 
ga. at (124 f 1 
11244157 13 9 
{or 4 2% Anſwer. 


Ca 2.23.28. 

To find the value of goods ſald by particular quantities, viz. I. By 
the Score. II. Round Timber. III. By 5 Score to the Hundred. 
IV. By 112 to the Hundred. V. By 6 Score to the Hundred. 
VI. By the great Groſs. VII. By the 1000. 


I. To find the value of goods /old by the Score. 

Tu price of one is given, to find the price of one Score. 

Ir the given price be ſhillings and pence, or only pence, —D:- 
dice the given price, in pence, by 12 : the quotient will be the an- 
{wer in pounds, and the remainder will be ſo many times 1/8. 

EXAMPLES. 
1. AT 9d. each ; what is that 2. AT 4/9 each; what is that 


per Score? per Score ? 
1:)94.(,75 S 15 0 Ai. 4/9 
Or by inverting the queſtion. 12 
1 Score 20 = 1/8 
9 12) 574. 


15/0 £4 15 Anſwer. 


i 
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It may be remarked, that awben the price is ſhillings and pence, the an- 

oer auill be juſt ſo many pounds as there are ſhillings, and jo many times 

1/8 as there are pence : if farthings are given; for . reckon 54. for 
Id. 10d. and for 4d. 1/3. 

TABLE of aliquot parts. 20 the Integer. 
Q is 75 12 is + 1 is 
18 — 2 
15 I 


g. Wnar coſt 7; at 2/9 per 4. Waar colt 17; at 19/19 


Score ? per Score? . d. 
4. d. 10 19 10 
2 
N | $ $8.68 
11 1 
— 85 118 2 
7 2 -- 114 17 = 16 10 


II. Round Timber. 
For Ty feet make a Load or Ton of Round Timber. 


Ir the given price of a foot be ſhillings, 
Ru L x. 


Murr the given price by 2, and the product will be the an- 
ſwer in pounds. 

War coſt a ton at 3/ 6. WHar coſt a ton at gf 

ter foot ? 35. X 2246 An. per foot ? Gs, X 221018 A. 

Ir the given price of 1 foot be pence only, or ſhillings and pence, 

—- Divide the given price, in pence, by 6; the quotient will be 

the anſwer in pounds, and the remainder will be ſo many times 3/4. 


7. Waar coſt 40 feet, at 8. AT 1/9 per foot, what coſt 
17d. per foot? a ton? 
617 6021 
£2 16 8 Anfev. £3 10 Anfever. 


Ir the given price of a foot be farthings only, or pence and far- 
things Divide the given price, in farthings, by 6, then divide 
that quotient by 4, and this laſt quotient will be the anſwer. 


o. Ar 34. per foot, what 10. AT 13% per foot, what 
colt a ton? 6)3 coſt a ton? 13% | 
4 
4)-- 10 — 
6053 
C 2 6 Anfav, — 
498 16 8 


£ | Ao. 
N 


ry 


182 Arete. 


Or, 
Suryoss every ſhilling in the price to be ſo many times £2 : ev- 
ery penny to be ſo many times 3/4 : and every farthing to be 104. 
11. Waar colt 40 feet at 44. 12. WHar colt 40 at 15 44. 


per foot? 8 Jer 3 
N fo * 

| 1 — X. 2=£(2 -- -- 

34. Xx 10 ,- 2 6 Anſe. 3 4 * 3 == 10 be 

2 Xlo=--'18 


£2.11 8 Au. 


III. To find the value of goods feld by 5 Score to the Hundred. 
1. Ir the given price be pounds and ſhillings, or ſhillings only. 


R U L E. 
Morrirrx the given price, in ſhillings, by 5, and the quotient 
will be the anſwer in pounds. 


13. AT 19/ per yard, what 14. AT £4 13/ per Caut. what 
coſt 100 yards ? coſt 100 Car. or 5 tons ? 
19/ | 4 13 

5 20 

4 Lf.” 93 

5 

£465 Anſev, 
2, Ir the given price of 1 be pence only, or {billings and pence. 
R Ul. E. 4 


Mvu1T1yeLY the given price, in pence, by 5 ; then divide that 
product by 12; the quotient will be pounds, and the remainder ſo. 
many times /. 


15. Ir 1 yard coſt /g; 16. Wrar colt 100 buſhels, at 
what coſt 100 yards ? 35/4 per buſhel ? 
9 „ ts Or, 
5 35 4 357. 44. 
"we 12 [44.13] 5 
12)45 3 * 
e 424 175 
£3 15 Anſew, 5 I 13 4 
12)2120 £176 13 4 
£176 13 4 Au. Here 5 is di- 
vided by . 


3. Ir 


Fg 


Pn Ac Ti M 183 


-. Tr the given price of 1 be ſlillings and pence ;---Multiply 
the aries by — and the product, under the place of agg. will 
be the anſwer in pounds, and the product under the place of pence, 


will be ſo many times 1s. 84. 
17. Ar 2/5 per buſhel ; what 18. Ar 25/3 per ton; what 


eoſt 100 buſhels ? coſt 100 tons? 
f nts A | 1 <& 
2 5 ä 18 Xx 3z=5/ 
5 5 
12 1 Pay 126 3 | 
Anſw. C12 1 8 \ £126 5 Anſwer. 


4. To find the price of one, at ſo much per hundred of 5 ſcore, 


GENERAL RULE. 
MuL.T1yLy the given price by 12; divide the product by 5, and 
the quotient will be the anſwer in pence. 


But if the price be pounds only; 


; 8 9 | 

Drvive the given price by 5, and the quotient will be the anſwen 
in ſhillings. 

19. Ir 100 yds. coſt £65 ; what 21. Ir 100 yards coſt £11 75, 


coſt 1 yd. ? 9d. what coſt 1 yard? 
5065 A 
* 12 
135. Anſetver. 
* 5136 13 — 
20. Ir 100 yds. coſt C2 18/4; 12)27 6 7 
what is that per yard — 
310-4 25. 344. Anſaver. 


12 — 


In dividing 27 by 12 (inthe 


„ or 21/. queſtion) the quotient is 25. 
4 2 a and the remainder 3d.---the 6 is 
2 n x of a penny one farthing, and 


the 7 14 of no account. ; 


TABLE & aliquot parts. Too the Integer. 


5 is 70 25 is £ 50 is z 5s is £ 
Oy Ts | 30 i | 600 — 2 O 1 
r 
22. AT 


£ N * . 
ery * GET PR R 


ou, = 
PP" 


WT 
. — 


. 
P — * 
1 ——— — 


8 
- 
”" 


— 


— 
_— OY 
— 2 
"Wk 
2 —ͤ K filoees - - 


CO 


— 


A — — — GS > % 
F Spy, n 
5 22 . a 2 
a 2 7 
r 


mn 2 "ROS. 0 CRC CGR et ee SEES STU RY, LEON Sg; 
py th wir b 


<2 == 
W N — 
5 — g 
- 99 
—— —— —___ 


* 1 - = RX 
* — = = 
9192 1 


_ 


1 
: 
\ 
| 
: 


4} So ä 
* — —— 2 cv oo 


184 SAT .Yr 1.0% 
22. AT £3 7/6 per 100; what will 23 coſt? 


. 
* T SJ: £7 6 
x 2 6 | 
* 11815 'J 4 Add. 
EE 
23= : 
| £- 15 6 Anfwer. 
23. Ar £2 1/16 per Ido; what 24. AT £5 9/6 per 190; what 
coſt 18 ? coſt 35? | 
14. > d. 4. & . 
20] + 2 110 7 Y YT 
— K FS #1. . . 3 
[| 0 Ya - 10, : 10016 8 6 
| — 
ion. i. 2 Anu. | | 
me * CE % A. 
| 5 57 


. 
— 


£ 1 18 37 Anſaver, 


TV. To find the value of goods fold by 112 16. the Cat. 
Tur price of 17. is given to find the value of 1 Cut. 
RU L E. 


Fox a farthing, account 2/4 per Cwt. For a half- penny, 4/8. 
For three farthings, 7/; and for every penny, 9/4 per Cur. 


25. Waar coſt 1 Caut, at 34. 26. Ar $39. per IB. what coſt 


per BB. 1 Cavt. ? | 
Ar 1d. fer ſh.” 6. d. Ar 1d. per B. 5. d. 
1 Cats colts - 9 4 1 Cæut. coſts 9 4 
3 8 
Ar 34. 2 £r8 „ Ar 84. - - £3 14 8 
, yg 46 de *. . 12 
£1 12 8 Anjw. 44 1 8 Anfew. 


V. To find the value of goods fold by 6 ſeare to the hundred. 
T'uE price of 1 is given, to find the price of 1 hundred. 
| S 3 kf oF: 
SuPPosE every penny in the price to be ſo many pounds, and 


for the farthings, ſuch a part of a pound, as they are of a penny ; 
then, balf of that ſum will be the anſwer, 


27. AT 


NR WAE T1 _ 
27. Ar 444. per yard, what 28. Ar 16/64 per yard; what 
coſt 120 yards ? ; coſt 120 yards? ) 
4. So 16/93 
2)4 10 12 | > | 
£2 © Auferr 201 | | 
— 3 | | 
2)201 5 8 33 
£100 12 6. Anfeer, 


To find the price of one, at ſo much per hundred of 6 ſcare, 


SI | | „ ER, | : 

Murr the price by 2, then call the pounds ſo many pence, 
and the ſhillings, ſuch a part of a penny, as they are of a pound, 
and you will have the anſwer. 


29. Ir 120 yds. colt £3 12/; 30. Ir 120 dh. colt £5 18/6 3 


what coſt 1 yard ? what colt, 17 
WT „ 3. * | &+ #..* 
s —_ ' 
2 12 | oo 2 
1 e i 
Anfeo. 74. Anſ. 113d. + 7 of @ farthing, ; | | 
TABLE of aliquot parti. 120 tbe Integer. | A 
ee 0 1 
6 is 24 i 36 is 572 is 4 96 is f 1 
o ez 28 Oman © Li Fore = 
12 — 7 40 111.48 —— +3. 180 1 | 105 —— 7 
15 —{$1 0 - + 11/50 IE 54 — * 105 | 
20 —— + | 70 9% - iin. | 
31. Ar £3 17/6 per hundred; what coſt 14! I 
— 4. „ 4 | q 
i2| | 317 6 4 


13 
14 t 9 0; Aa. 
1 32. Ar 


* * 2 2 * 1 2 N - 2 — 5 7 2 * — 2 x 
r hp 8 8 — . * =} 
- r * yy — 4 _— rn J 2 2 7 
. . . al ay —e rr, ef OG a — „„ „ r e ——— 


Cy 


186 


32. Ar (C2 1 
what coſt 497 


EWDACT RG 


3/6 per hundred; 


33. AT £1 19/3/per hundred; 


what coſt 75; * 


. . 4. '# 
40122 13 62 I 19 3 
| *13]: 694 . 
s 9 16 3 
— ws 4 62 L 
49 = FL1 i2 9% Anw. £1 4 9 


of a Great groſs. 


VI. To find the value of Goods fold by the great groſs. 
Norte, 12 make 1 dozen, 12 dozen 1 ſmall groſs, 12 ſmall groſs 
1 Great groſs. | 
Tn price of 1 dozen being given, in pence, to find the price 


Nor E. 


Morrierx the price of 1 dozen, in pence, by 3, then divide 
that product by ;, and the quotient will be the anſwer in pounds, &c. 


For proof, do the contrary. 
N. B. / the price of 1 be given, the price of 1 ſmall groſs is found 


efter the jame manner. 


34. AT 184. per dozen; what coſt 1 great groſs ? 
8 | 


5)54 
C10 16 Anja. 
35. Ar 4 per dozen; what coſt 1 great groſs. 


4/3 Or Or. 
12 - _ FA | 4. 4. 
bling 4 3 1442 7 4 
514. 12 * 4 
3 A — | 
— 2 - | 34. 228 144 
5153 12 K 
An. £30 12 £30 12 - £30 12 


TABLE of aliquot parts. 144 the Integer. 
Al, g 


12 is „46 is 732 is 3 84 is 128 is 5 
10 3 [48 — 6 —— 4 96 5 [132 — 1 
I8 — + | 72 —— 4164 — +4 1108 2 
*— J855— 1 


36. Ar 


361412 12 9 


11 . 
-", "3 0.00 9 
45 = L- ei Anſaver, 


37. Warar coſt 117 dozen, 38. AT L£3 16/8 per Great 
at L9 13/7 fer Great grols ? groſs ; what coſt 7 Great groſs, 
+ 5% 4. 


£ and 96 dozen? 
9 13 7 6. fo d, 
9 2 an 
Doz n 23!” 204 
108 | + | 29 oo 9 5:4 — 
«| oy 3)7 3 4 
917117 75 1 . f Dox. 
ah 16 13 f * 99 =...3.M. 
| | Top-line x 7== 26 16 8 4 
117 — 8 1 34 4nſw. — | 
l £29 7 91 Aas. 
VII. To find the value of goods fold by the thouſand. * 


Tus price of 1 is given, to find the price of 1000, 


| R UI E. P 
MvurTiery the given price, in pence, by zo, then divide the 
product by 12, and the quotient will be the anſwer in pounds, &c. 


O,, As 1000/ are C50 o 
39. Ar 64. each; tae parts, for the pence, 40. War coſt 
what coſt 1000 ? out of Fo. 1000 at 244. each. 
6 | 64. | 4 | 50 : 24. 3 56 
— 8 2745 $6 
* 2 - 41 8 8 
12) 300 . ue * ; 23 Add. 
4 3 n 6 Aut 
To find the price of one, at ſo much per thouſand, 


| er TE. 1-4 
Murrirrx the price by 12; divide the product by 50; then 
take the pounds for ſo many. pence, and the ſhillings for ſuch a 
part of a penny, as they are of a pound, which will be the Thy 
41. Ar 


P. AR 3A1 CF TU IACHE.”: 187 
36. Ar £2 129 * Great groſs; wliat coſt 49 dozen? 
Doz. „ „ Ga 3+» 


— — —— 


2 — 


— 3 > HE IC BE BEL Ta Bio) PI. a <-> 
— 2 . * — eo won, =. — 


— ww Ty 


— — 


— „ — ilk” "lv 


9 1 _ 
4, 0 — 
® 


: ; - - 
2 rr 


F o 1 
= Ls 
5 we" * bo * es < 
k - 4 " ot 
8 „ 
9 = aL 


wh: __ P.2RCALET: N, 


41. Ar {£5 4/2 per 9 . coſt 1 ? 


42. Ar C354 3/4. per 1000; or, 
what coſt 1 C. . d. 
4. „ 4. 1007354 3 4 
354 3 4 
| 13 8 107 35 8 4 
go] 10043580 | | 1 1s | 3 10 10 
4 50% 5 Ai. — 7 1 


85 
. dnfew. 75. 14. 


TABLE & aliquot parts. - 1000 the Integer. 


Ah, 
30 is 2200 is I 300 is 7 
eee SEEDS yt 
„ or —— 
| FR. boo — + 
1625 — + 


4. d. 


43. AT £1 17/9 per > rack what coſt 115 ? 
{| 1060 "| 1 17 9 


G 1 wol-s|- 3 97 
5 1 5 . 42 Aad. 


PE 89 aw — 


— ts 2 
n 


gure of the given quantity from the reſt, for a decimal. 


PRACTICE »y DECITMALS:5 rg, 
44. Ar £2 1/8 fer 1000; 45- Wnar coſt 33, at 24/8 


ſt 87c ? er 1000 ? 
* 25 „ <a f : 4. Ts d. 
"2 WP. | 50 2⁰ 1 4 8 
7 — 
— 251 1 24 
801411 8 
22 
£1 16 54 A. 1 we oh Cs le. 
go 04 ie; 
3 18 8 


33] [= = 92 Anſwer, 
P RAC FETT er 


I. Sincs 2/ is 3 of L1, the decimal of 2/ is ,1 : wherefore 
any quantity being given at 2/ per IB. yard, &c. the price is found 
in pounds and decimal parts of a pound, by ſeparating the unit fi- 


Lex it be required to find the value of 356 yards at 2/ per yard ? 

By pointing off the unit figure 6 for a decimal, I find the 6 
amount to be £35,6, which is known to be equal to £35 127 135, 

II. ConszquenTLyY, if the price be a multiple of 2/ (viz. any 
even number of ſhillings) the amount at 2/ being firſt found in 
pounds and decimal parts, as above, and that amount multiplied by 
the number which ſhews how often 2/ is contained in the given 
price, the product wil be the amount required in pounds and deci- 
mal parts of a pound. 

Wuar coſt 427 gallons of wine, at 8/ per gallon ? 

| £42,7 amount at 2/ per gallon. 
4 


Anfw. C170, 8 or £150 16, 
Tur examples in Caſe 5th may be worked in this manner. 
LixEw1se, If the price be pounds and even ſhillings. 


754 yards at {1 8/. 


75,4 amount at 2 Or, 
14 X 2=28/. 754 ; 
Ee 754X,4=301,6 f . 
3016 
754 £1055,6 


Anſw, C105 5, S 1055 17% 


1900 PRACTICE »y DECIMALS. 


III. I the price be an aliquot part of 25.—Find the amount at 2s, 
and divide it by the denominator of the part, and the quotient will 


be the anſwer, | 
Ar 8d. per T6. what coſt 976 B.? 


| 84. ] 3 1:97,6 


(32,5 33 32 10 84 Anjw. 3 
IV. If the price be an aliguant (that is, uneven) part; Divide it 


into aliquot parts. 


7235 Yards, at 7d. 


44. + | 72355 
34. | x 120, 583 
| 90,437 


211,02 = £211 © 44 


V. If the price be pounds and ſhillings, or pounds, ſhillings and pence ; 
Reduce the ſhillings, &c. to the decimal of a pound, and multiply 
the quantity thereby, or the price by the quantity, 

AT {£15 12 6 per Cwt.; what coſt 75 Cavr. ? 

£15 12 6=L15,023 
75 


78115 
109361 


——— — ͤ 


1171,725 
£1171 14 6x Anſw. 


VI. If the guantity likewiſe be of divers denominations ; Reduce the 
leſs denominations to the decimal of that, whereof the price is given. 
gfh. 10 ez.” of Silk, at (4 5 9 =L£4,218 
ot. Io. 2, 625 
21435 
8 574 
257 22 


3858 3 
£41,262375 i 5 24 Anſw. 


Caszs 12th. and 13th, may be wrought in this manner, 8 
i , 


PRACTICE DECIMALS. 407 


Or, You may take parts for the lower denominations. 


| — 4 4,287 
20%. | x 9 


38,533 VERT 5 
2,1433353 
538875 


41,202375 
e 

VII. Waen the price is any odd number of ſhillings: If it be 
required to know what quantity of any thing may be bought for 
any ſum of money, in pounds: Annex 72yo cyphers to the money, 
and divide it by half the price. 
Note. As half a ſhilling (or 6 pence) is „5, therefore, to halve 
any odd number of ſhillings, is only to annex ,5 to half of. the 
greateſt even number in the price. 

1. How many yd. at 7/ per yd. 2. How many pounds of Tea, 


may I have for £435 ? _ at 5/ per 5. for (37 
Half =3,5)43500(124233, U. anſ. 2,5)3700(148 yds. 4nſe, 
35 25 

85 120 

70 100 

150 200 

140 200 

u 23. How many yards, at g/ 

0 . yards, à 
5 05 yard, may I have for (540 ? 5 
30 Anjw. 1200 yards. 


rr 
* 7 Newbury-port, June 15. 1787. 
Mr. Timothy Huckfter en 
Bought of Samuel Merchant. 
25:5. Bohea-Tea, at 3/6 per Ib. k 
435. Cheeſe at / per Tb. 
15 Pair of worſted Hoſe, at 5/8 per pair. 
4% Dozen Women's Gloves, at 36/6 per dozen. 
19 Dozen Knives and Forks, at 5/9 per dozen. 
9 Grindſtones at 15/9. per ſtone. 
2 Cat. Brown Sugar, at 51/ per Cay, 
31 P. Loaf Sugar, at 1/04 per 15. — 
434 3 3 


Received payment in full. 


Samuel Merchant. 
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Tarts and Txrri are practical rules for deducting certain allow- 
ances, which are made by Merchants and Tradeſmen in felling their 
goods by weight. 

Taxes is an allowance, made to the buyer, for the weight of the 
box, barrel, or bag, &c. which contains the goods bought, and is 
either at ſo much per box, &c.—at ſo much per Cæut. or at ſo much 
in the groſs weight. 

Ta kr r is an allowance of 4fþ. in every 104 15. for waſte, duſt, &c. 

Crorr is an allowance of 25. upon every 3 Cut. | 

Gross-WELIGHT is the whole weight of any fort of goods, to- 
gether with the box, barrel, or bag, &c. which contains them. 

SUTTLE is, when part of the allowance is deducted from the groſs. 

Neart-WEIGHT is what remains after all allowances are made. 

CASE 1. 4 

When the Tare is at ſo much per box, barrel or bag, &c.— Multiply 
the number of boxes, barrels, &c. by the Tare, and ſubtract the 
product from the groſs, and the remainder will be the neat weight 
required. 

EXAMPLE S. 
1. In 6 hogſheads of Sugar, each weighing 9 Car. 2 grs. 10H. 


groſs, tare 25h. per hogſhead ; how much neat ? 
Cot. gr. 1b. Cot. gr. tb. 


Ag x6=1 1 10 9 2 10 Groſs wi. of one hhd, 
8 | | 


57 2 4 Groſs. 
i" 1. 10 Tar. 


Anſwer 56 O 22 Neat, 


2. In 5 bags of Cotton, marked with the groſs weight as fellows, 


tare 23 B. per bag; what neat weight? 
Cut. gre 46. 


. 
9 3 
1 
9 | 
E Cat. gr. 5. 


Anſfw. 30 oO 14 neat, 

3. Waar is the neat weight of 15 hogſheads of Tobacco, each 
7Cavr. 1gr. 135. Tare 100Jh. per hbd, ? Cut. gr. Ib- 
Anſwer 97 © 11 


Cas 27 


9 Tuis, as well as every other caſe in this rule, is only an application of the rules 
af Proportion and Practice. 
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CASE 2. +. 

Men the Tare is at ſo much per Cwt.—Divide the groſs weight by 

the aliquot parts of a Cw. Subtract the quotient from the groſs, 
and the remainder will be the neat weight. 


E x AM IL ES. 
1. In 129 Cv. 39. 16ſ6. Groſs, Tare 1416. per Cut. wha 
neat weight ? 


* 


Cavt. gre lbs 


145 [129 3 16 Grofe. 
| ? by 16 o 264 Tare. g 


Anſwer 113 2 174 Neat. 


2. In 97 Ct. Igr. 715. Gros, ; / 
Tare, 20 ſß̃. per Cwt. what neat 3. WHarT is the neat weight 


weight ? of 9g barrels of Pot-aſh, each 
K Cots gre ths weighing 305 ſh. Groſs; Tare 
16|3|97 1 7 Cel. 1215. per Cab. ? 
414 Anſev. 2450 B. 140%. 5 dr. 


13 3 2 
$3 2g 


Subira# 17 1 14 Tare. 


_— 


Anſw. 79 3 21 Neat, 


4. War is the value of the neat weight of 7 Hh. of Tobacco, 
at £5 7/6 per Caut. each weighing 8Cwt. 3qr-. 1016. Groſs, Tare 
2115. per Cavt. ? Anjw. C270 4/44 reckoning the odd ounces. 


412 N 
ben Trett is allowed with Tare —Divide the Suttle weight by 
26, and the quotient will be the Trett, which ſubtra& from the Sut- 
tle, and the remainder will be the neat. 


EXAMPLE $ 
1. In 24 Cut. 2qrs. 15th. groſs, tare 28 per Cat. and trett 
416. per 10416. what neat weight? 
Ty 1 | Cot. gre lb, 0 fo 
2 247 2 15 Groſs. 
1 3 17 12 Tare, Subtract. 


| 4[ 5 | 185 2 25 4 Suttle, 
, 7 0 16 oO Trete, Subtrad. 
HAnſev. 178 2 9 4 Neat. 


2. WHAT is the neat weight of 4 hdr. of Tobacco, weighing 
as follow; the 1ſt. 5 C. 19r. 125. groſs, tare 65 B. per hogſhead : 
ſecond, 3Caur, ogr. 1915. groſs ; tare 75h ; the zd. 6 Ct. 3 fre. 

B b groſs, 
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groſs, tare 49. and the 4th. 4Cavt. 2qrs. 915. groſs; tare 35 i;. 
and allowing Trett to _— uſual? - Anſw. 17Cwt. ogr. gb + 
148 4. 

When T are, Trett and Cloff are allowed ;—Dedu the Tare and Trett 
as before, and divide the Suttle by 168, and the quotient will be 
the Cloff, which ſubtract from the Suttle,. and the remainder will 
be the neat. | 

EXAMPLE Ss. 

1. WHAT is the neat weight of a , of Tobacco, weighing 

16Cavr. 296. 20Th. groſs, Tare 1416 per .Cwwr. Trett 416. per 104 and 


Cloff 2B. per 3 Cur. ? 
; Cut. rt. th. ox. 
14 15. is 4)16 2 20 o Gra. 
20 9 8 Tare, Subtra#, 


415 is £4)14 2 10 8 
— 2 6 13 Trett. Subtrad. 


215. is 54g) 14 0 3 11 Suttle, 
— - 9g 5 Clef. Subiraf. 


Anſwer 13 3 22 6 Neat. 

2. Ir 9 dt. of Tobacco, contain 85Cavr. ogr. 215. Tare zo ß. 
per hhbd. Trett and Cloff as uſual ; what will the neat weight come 
to, at 624d. per B. after deducting for duties and other charges, 
451 115. 84. ? | Anſwer {187 18s. 5d. 


ee 


Or To xnars E POWERS. 

A Pow is the product arifing from multiplying any given 

number into itſelf continually a certain number of times, thus : 
3X3= 9 is the 2d. power, or ſquare of 3. —-& f 
3X 3X3=27 is the zd. power, or cube of z. 25 
3X3X3X3=821 is the 4th. power, or the biquadrate of 3, &c. =3* 

THz number denoting the power is called the Index, or the Ex- 
ponem of that Power; thus, the fourth Power of 3 is 81, or 3%— 
the ſecond Power of 5 is 25, or 5*, &c. 

2X24, the Square of 2: 4X4=16=4th. Power of 2: 16 x 16 
=256=8th. Power of 2, &c. 

Ru L x. 

MvtiT1yLY the given number, Root, or firſt power continually 
by itſelf, till the number of multiplications be 1 leſs than the index 
of the power to be found, and the laſt product will be the power 
required, 

Note. Whence, becauſe fractions- are multiplied by taking the 
1 of their numerators, and of their denominators, they will 
e involved by raiſing each of their terms to the power required; 


and if a mixed number be propoſed, either reduce it to an improper 
fraction, 
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fraction, or reduce the vulgar fraction to a decimal, and proceed 
by the rule. 
E x A M P K BE ® 


1. Wnar is the 5th. power of 9g ? 


9 
9 


81 = 2d, power. | 
15 | 
729 = 3d. power. 

9 


6561 = 4th. power. 
9 


59049 = 5th. power, or anſwer g. 
2. War is the fifth power of 4 ? Anfever 83. 
3. Wnar is the 4th. power of ,045? Arſe ,moomo4100625. 
Here we ſee that, in raiſing a fraction to a higher power, we de- 
creaſe its value. 


E 1 LT 00 
Or the ExTRACcTION ff ROOT S. 


Tu Roor is a number whoſe continual multiplication intoitſelf 
produces the power, and is denominated the ſquare, cube, biqua- 
drate, or 2d. 3d. 4th, Root, &c. accordingly as it is, when raiſed 
to the zd. zd. 4th. &c. power, equal to that power. Thus 2 is 
the ſquare root of 16, becauſe 4x 4=16, and 3 is the cube root of 
27, becauſe 3Xx3X3=27; and ſo on. bt. . 

ALTrovGH there is no number of which we cannot find any 
power exactly, yet there are many numbers, of which preciſe roots 
can never be determined, But, by the help of decimals, we can 
approximate towards the root, to any aſſigned degree of exactneſs. 

Tur Roots, which approximate, are called /ard Roors, and thoſe, 
which are perfectly accurate, are called rational Roots. | 

RooTs are ſometimes denoted by writing the character / before 
the power, with the index of the root over it ; thus the 3d. root of 


3 
36 is expreſſed / 36, and the, 2d. root of 36 is 4/36, the index 2 
being omitted when the ſquare root is deſigned. 
Ir the power be Aer 5 by ſeveral numbers, with the ſign + 
or — between them, a line is drawn from the top of the ſign over 


all the parts of it; thus, the 3d. root of 47 + 22 is i. and 
the 2d. root of 59 — 17 is 59-17, &c. 
SOMETIMES roots are deſigned like powers, with fractional indi- 


Sow” / 

ces; thus, the ſquare root of 15 is 15*, the cube root of 21 is 
L a L 

213, and 4th root of 37 = 20 is 37-20, &c. 
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The EX TRACTION of the SQUARE ROOT. 


R u L E. 

+1. DisTINGv18H the given number into periods of two figures 
each, by putting a point over the place of units, another over the 
place of hundreds, and ſo on, which points ſhew the number of 
figures the root will conſiſt of. 

2. Finp the greateſt ſquare number in the firſt, or left hand, 
period, place the root of it at the right hand of the given number, 
(after the manner of a quotient in diviſion) for the firſt figure of 
the root, and the ſquare number, under the period, and ſubtract it 
therefrom, and to the remainder bring down the next period for a 
dividend, 

3. Pracr the double of the root, already found, on the left 
hand of the dividend for a diviſor. 

4. Serx how often the diviſor is contained in the dividend, (ex- 
cept the right hand figure) and place the anſwer in the root for the 
ſecond figure of it, and likewiſe on the right hand of the diviſor : 
multiply the diviſor with the figure laſt annexed by the figure laſt 
placed in the root, and ſubtract the product from the dividend : To 
the remainder join the next period for a new dividend. 

-. DovsnLe the figures already found in the root, for a new di- 
viſor, (or, bring down your laſt diviſor for a new one, doubling the 
right hand figure of it) and from theſe, find the next figure in the 
root as laſt direted, and continue the operation, in the ſame man- 


ner, till you have brought down all the periods. 
Nete 1. If, when the given power is pointed off as the power re- 
quires, the left hand period ſhould be deficient, it muſt nevertheleſs 


ſtand as the firſt period, 
Mise 2. Ir there be decimals in the given number, it muſt be 


pointed both ways from the place of units :—If, when there are in- 


tegers, the firſt period in the decimals be deficient,” it may be com- 
pleted 


+ Ix order to ſhew the reaſon of the rule, it will be proper to premiſe the following 
Lemma. The product of any two numbers can have, at moſt, but ſo many places of 
figures as are in both the factors, and at leaſt but one leſs. 

Demonſtration. Take two. numbers conſiſting of any number of places; but let them 
be the leaft poſſible of thoſe places, wiz. Unity with cyphers, as 100 and 10: then their 
E will be 1 with ſo many cyphers annexed as are in both the numbers, wiz. 10003 

ut 1000 has one place leſs than 100 and 10 together have; And fince 100 and 10 were 
taken the leaſt pollible, the product of any other two numbers, of the ſame number of 
pn will be greater than 1000 z conſequently, the product of any two numbers can 
ave, at leaſt, but one place leſs than both the factors. — | 

AGAIN, take two numbers, of any number of places, which ſhall be the greateſt 
poſſible of thoſe places, as 99 and 9. Now, 99 X 9 is leis than 99x 10; but g9x 10 
(= 990) contains only ſo many places of figures as are in 99 and 9 ; therefore 99 x 9, 
or the product of any other two numbers, conſiſting of the ſame number of places, can» 
not have more places of figures, than are in both its factors. \ 

Corollary 1. A ſquare number cannot have more places of figures than double the 
places of the root, and at leaſt but one leis. 

Corollary 2. A cube number cannot have more places of figures than triple the pla» 
ces of the root, and at leaſt but two leſs, ' 


AID 
i* ® N * 
* 
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pleted by annexing ſo many cyphers as the power requires : And 
the root muſt be made to conſiſt of ſo many whole numbers and 
decimals as there are periods belonging to each ; and when the pe- 
riods belonging to the given number are exhauſted, the operation 
may be continued at pleaſure by annexing cyphers. | 
E xX AMP IL ES. 
1. RREgYIR D the ſquare root of 30138696025 ? 


301 38696025 (173605 the Root, 
I 


- 


1/t, Diviſor = 27)zor 
189 
24, Diviſoer = 343) 1238 
1029 


34. Diviſor = 3466) 20969 
20796 


4th. Diviſer = 347205) 1736025 
; 1736025 


2. Required the ſquare root of 57575 r 


$75,50(23,98+ the Root, 
4 


43)175 
129 
469) 4650 
4221 
4788) 42900 
38304 
4596 Remainder. 
3. WHar is the ſquare root of 10342656 ? Anſew. 3216. 
4. Wnar is the ſquare root of 964, 5 192360241? Au. 31,05671 
5. Waar is the ſquare root of 234,09 ? Anſau. 15,3. 
6. Wnar is the ſquare root of ,0000316969? Arnfw. ,00563. 
7. Waar is the ſquare root of ,45369 ? Anſev. ,213+ 


RULES for the SQUARE RooT of VULGAR FRACTIONS and 
MixEtD NUMBERS. 


Arrzx reducing the fraction to its loweſt terms, for this and all 
other roots ; then, 8 1. EXTRACT 
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1. ExTRacT the Root of the numerator for a new numerator, and 
the root of the denominator for a new denominator, which is the beft 
method, provided the denominator be a complete power. But if it 
be not, — | 

2. Murr the numerator and denominator together; and 
the root of this product being made the numerator to the denomi- 
nator of the given fraction, or made the denominator to the nume- 
rator of it, will form the fractional part required : * Or, 

3- Repvuce the vulgar fraction to a decimal, and extract its root. 

4. Mixevp numbers may either be reduced to improper fractions, 
and extracted by the firſt or ſecond rule; or the vulgar fraction may 
be reduced to a decimal, then joined to the integer, and the root 
of the whole extracted. 

EXAMPLE S. 

1. War is the ſquare root of g? 


By Rule 1. 


125 = er 1604 Root of the numerator. 
16 


1681(41 Root of the denominator. 
16 


81)81 Therefore = the Root of the given fraction. 


31 
By Rule 2. 
16x 1681 =26896. and 4/26896=164. then 
rr = ate = off = 2097564 
By Rule 3. 
1681)16(,0095181439+. and 4/,0095181439 = ,09756Þ. 


2. Waar is the ſquare root of 4794 ?. Anſeu. Fr · 
3. War is the ſquare root of 424 ?  Anſw. 6%. 


Nete. In extracting the ſquare or cube root of any ſurd number, 
there is always a remainder or fraction left, when the root is found: 
To find the value of which, the common method is, to annex pairs 
of cyphers to the reſolvend, for the ſquare, and rernaries of cyphers 
to that of the cube, which makes it tedious to diſcover the value of 
the remainder, eſpecially in the cube, whereas this trouble might be 


ſaved if the true denominator could be diſcovered. 
Now, 


* THAT is, Suppoſe a=7, and ö =2, the rule may be thus expreſſed : 74 — 


4 7 
Ez Fs or numerically thus, 92 = _ 5 1,874 and 
this rule will ſerve whether the root be finite or infinite, 
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| Now, all numbers whatever, which are to be extracted by the 
id ſquare or cube, contain in themlelves their own fractions, and their 
| own denominators ; but neither of them can be known ?till an ope- 
ration has taken place, when they are ſeparated, and the fractions 
plainly appear : for as in diviſion the diviſor is always the denomi- 
nator to its own fraction, ſo likewiſe it is in the ſquare and cube, 
each of their diviſors being the denominators to their own particu- 
lar fractions or numerators. 

In the ſquare, the quotient is always doubled for a new diviſor ; 
therefore when the work is completed, the root doubled is the true 
diviſor, or denominator to its own fraction; as, if the root be 12, 
the denominator will be 24; to be placed under the remainder, 
which vulgar fraction, or its equivalent decimal muſt be annexed to 
the quotient, or root, to complete it. 

Ix to the remainder either of the ſquare or cube, cyphers be an- 
nexed, and divided by their reſpective denominators, the quotient 
will produce the decimals belonging to the root. 


APPLICATION and UsE of te SQUARE-ROOT. 


PrzoBLEeM I. To find à mean proportional between tu numbers. 


Rvure.—Multiply the given numbers together, and extract the 
ſquare root of the product; which root will be the mean proporti- 
onal ſought. 


EXAMPLE 8s. 
1. WHarT is the mean proportional between 24 and 96 


v 96 X 24=48 Anſewer. 


PROBLEM II. To find the fide of @ Square equal in Area to any giv- 
en Superficies whatever. | 


Rure.—Find the Area, and the ſquare root is the fide of the 
ſquare ſought, | 
EXAMPLE Ss. | 
1. Ir the Area of a circle be 184,125, what is the fide of a ſqua 


equal in area thereto ? V 184,125=13,569+ Anſw. 


2. Ir the area of a triangle be 160; what is the ſide of a ſquare 
equal in area thereto ? y 160 = 12,649 + Anſwer. 
ProBLEM III. A certain General has an army of 5625 men; pray 

how many muſt he place in rank and file, to form them in- 
i to a ſquare ? M 5625 = 75 Anjwer. + 
F3 Pros. IV. 


1 4 ? AL TROUGH theſe denominators give a ſmall matter too much in the ſquare root, 
* an 


too little in the cube, yet they will be ſufficient in common uſe, and are much 
more expeditious than the operation with cyphers. 


＋ Ir you would have the number of men be double, triple, or quadruple, &c. as 
many in rank as in file; extract the ſquare root of &, 4, 4 &c. of the given number of 
men, and that will be the number of men in file, which double, triple, quadruple, &c, 
and the product will be the number ig rank, | | 
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Peos. IV. Let 10932 men be fo formed, as that the number in 
rank may be double the file. a 


4/1223 = 74 in file, and 74 22148 in rank. 
2 
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Pros. V. If it be required to place 2016 men fo as that there 
may be 56 in rank, and 36 in file, and to ſtand 4 feet diſtance in 
rank, and as much in file; How much ground do they ſtand on? 

To anſwer this, or any of the kind, as the following proportion: 
— As unity ; to the diſtance :: ſo is the number in rank leſs by 
one: to a fourth number —next, do the ſame by the file, and 
multiply the two numbers together, found by the above proportion, 
and the product will be the anſwer. f | 

As 1-5 4 :: 56—1: 220. And as 1: 4 :: .30=1.:.140- Then, 
220 & 140 3080 ſquare feet, the anſwer, 


Pros: VI. Suppoſe I would ſet out an orchard of 609 trees; ſo 
that the length ſhall be to the breadth as 3 to 2, and the diſtance 
of each tree, one from the other, 7 yards; How many trees muſt 
it be in length, and how many in breadth; and how many fquare 
yards of ground do they ſtand on? 

To reſolve any queſtion of this nature; ſay, as the ratio in length 
: is to the ratio in breadth :: ſo is the number of trees: to a fourth 
number; whoſe ſquare root is the number in breadth; And as 
the ratio in breadth : is to the ratio in length:: ſo is the number 
of trees: to a fourth, whoſe root is the number in length. 

As 3: 2 :: 600: 409% A 4 = 20 = number in breadth, 

As 2: 3 :: 600: 900. 4 o 5.30 = number in length. 

As 1:7 :: 30-1: 203. Aud, aS1 5 7 :: 20=1 7 t0133. 4 
203 X133=26999 /quare yards; the anſwer. 

Po. VII. Admit a leaden pipe à inch diameter will fill a ciſtern 
in 3 hours; I demand the diameter of another pipe which will fill 
the ſame ciſtern in 1 hour? 1 

RuLe.t —As the given time is to the ſquare of the given diame- 
ter, ſo is the required time: to the ſquare of the required diameter. 
i==,75 4 ,75%,75=,5625 : then, 4: 3h. © 5625 :: 16. 1,6875 
inverſely, and 4/ 1,0875=1,3 inch nearly, anſwer. 

Pros. VIII. If a Pipe, whoſe diameter is 1,5 inch, fill a ciſtern 
in 5 hours; in what time will a pipe, whoſe diameter is 3,5 inches, 
fill the ſame ? 


C6 | 1,5 


T Tur above rule will be found uſeful in planting trees, having the diſtance of 
ground between each given. 

1 Twz Areas of circles.are to one another as the Squares of their Diameters. 

THE area of a circle is the ſame as the ſuperficial conteats 

Tu Circumference and Periphery are the lame thing. * 
Tux Diameter of a circle is a line drawn throvgh the centre from one fide of the 
circumference to the other, and is the longeſt line that can be drawn acroſs a circle. 

Tux centre of a circle is the point round which the circle is deſcribed. | 

Note. For the meaſuring of a circle and its parts, See Menſuration of 'Superficies, 
from Art 12th to Art. 26th and the Note. 


| 
| 
| 
| 
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1,5 X1,5=2,25 ; and 3,5 K 3,5 12, 25: then, As 2,25: 5 : 12,25 
* ,91 hour, inverſely, 54 min. 36 ſec. anſwer. 

Pros. IX. If a pipe 6 inches bore, will be 4 hours in running 
off a certain quantity of water; in what time will 3 pipes, each 4 
inches bore, be in diſcharging double the quantity ? 

6X6=36. 4X4=16, and 16X 3=48. 48 X2=96; then, As 36: 40. 
296: 105 hours, anſwer, 

Prop. X. Given the diameter of a circle to make another circle, 
which fhall be 2, 3, 4, &c. times greater or leſs than the given circle. 

RuLe.— Square the given diameter, and if the required circle 
be greater, multiply the ſquare of the diameter by the given pro- 
portion, and the root of the product will be the required diameter; 
hut if the required circle be leſs ; divide the ſquare of the diame- 
ter by the given proportion, and the root of the quotient will be 
the diameter required. 

Tux is a circle whoſe diameter is 4 inches; I demand the di- 
ameter of a circle 3 times as large? 

4X4=16; and 16 * 3248; and 48 =, 928 ＋ inches, anſwer. 

PROB. XI. To find the diameter of a circle, equal in area, to 
an ellipſis, (or oval) whoſe tranſverſe and conjugate diameters are 

wen. + 
N Ru lLEz.Multiply the two diameters of the ellipſis together; and 
the ſquare Root of that product will be the diameter of a cirele, 
equal to the ellipſis. 

Ler the tranſverſe diameter of an ellipſis be 48, and the Conju- 
gate, 36; what is the diameter of an equal circle? 

48 * 36=1728, and y/ 1728=41,569+ the anjever. 


Note. The ſquare of the hypothenuſe, or the longeſt ſide of a 
Tight angled triangle, (by 47th. B. 1. Fac.) is equal to the ſum of 
the ſquares of the other two ſides ; and conſequently the difference 
of the ſquares of the hypothenuſe and either of the other ſides i 
the ſquare of the remaining ſide. | 


ProB. XII. A line 36 yards long will exactly reach from the to 
of a tort to the oppoſite bank of a river, known to be 24 yar 
broad ; the heighth of the wall is required ? 

36 X 36 1296; and 24 & 24 576: then 1296—576=720, and 
+ 720=26,83+ yards, the anſwer. 


Pos XIII. The heighth of a tree, growing in the centre of a 
circular ifland 44 feet in diameter, is 75 feet, and a line ſtretched 
* — top - it over we gry hither edge of the water, is 256 

t; what is the breadth of the ſtream, provided the land h 

ſide of the water be level ? , W 0 

256 


_ + Tux tranſverſe and conjugate are the longeſt and ſhorteſt diamete Ellip- 
is ʒ they paſs through the centre, and croſs each other at right angles. 00 pe 


0 


4 
1 
; 


or rur SQUARE ROOT. 203 


256x256=65536 ; and 75 X 75225675 : then 65 536-5675 2 59861 
and y/ ,9861==244,66+ and 244,06— 4+ —222,66 feet, the anſwer, 
| 2 


PROB. XIV. Suppoſe a ladder 60 feet long be ſo planted as to 
reach a window 37 feet from the ground, on one fide of the ſtreet, 
and without moving it at the foot, will reach a window 23 feet high 
on the other ſide; I demand the breadth of the ſtreet ? 

60 60 = 3600. 37 X37=1369. 23X23=529: then, 3600 - 1369 
22231, and V 2231847, 23 , and 3000—529==3071, and 3071 
=55,41+, then 47,23+55,41=102,04 feet, the anſwer. 

Pros. XV. Two ſhips fail from the ſame port; one goes due 
north 45 leagues, and the other due weſt 76 leagues : How far are 
they aſunder ? || 
45 X45 = 2025. 76X76 = 5776, then, 5776+2025 = 7801 and 
x 7801= 88,32 leagues, the Anſwer. 


EXTRACTION or THE CUBE ROOT. 


A Cut is any number multiplied by its /quare.. To extract the 
cube root, is to find a number which, being multiplied into its ſquare, 
ſhall produce the given number. 


FIRST ME TH OD. + 


R ul E. 

t 1. SEPARATE the given number into periods of three figures 
each, by putting a I over the unit-figure, and every third Kees 
beyond the place of units. 

2. Find the greateſt cube in the left hand period, and put its 
root in the quotient. 

3. SUBTRACT the cube, thus found, from the ſaid period, and 
to the remainder bring down the next period, and call this the 4 
vidend. 

4. Mur.TieLy the ſquare of the quotient by zoo, calling it the 
triple ſquare, and the quotient by zo, calling it the triple quotient, 
and the ſum of theſe call the 4er. 

5. SEEK how often the diviſor may be had in the dividend, and 
place the reſult in the quotient. 

6. MuLT1PLy the triple ſquare by the laſt quotient-figure and 
write the product under the dividend ; multiply the ſquare of the 


laſt 


Tax ſquare root may in the ſame manner be applied to Navigation: and, when 
2 of other means of ſolving problems of that nature, the following proportion 
will ſerve to find the courſe. 

As the ſum of the hypothenuſe (or diſtance) and half the greater leg (whether dif- 
1 of latitude or departure) is to the leſs leg; ſo is 86, to the angle oppoſite the 
eſs leg. 

1 Tux reaſon of pointing the given number, as directed in the rule, is obvious from 
Carell, 2 to the Lemma made uſe of in demonſtrating the ſquare root. 


— 


— —— II 
= 8 2 


CI 
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- 1 — — . '% Re - 
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laſt quotient-figure by the triple quotient, and place this product 
under the laſt ; under all, ſet the cube of the laſt quotient- fix ce 


and call their ſum the /ubrrahend. 


7. SUBTRACT the ſubtrahend from the diyidend, and to the re- 
mainder bring down the next period tor a new dividend, with which. 
proceed as before, and fo on till the whole be finiſhed, | 

Note, The ſame rule muſt be obſerved for continuing the opera · 
tion, and pointing for decimals, as in the ſquare root. 


EXAMPLE $. 
1. Required the cube root of 436036824287 ? 


436036824287 (7533 the Roots 7Tx7x300== 14700. 1 Triple ſq, 
343 7x30 . a= 210==1/} Trip. quo. 


15. Diviſ. == 14910093036 = 1f. Dividend. 
; 73500 
5250 
125 


| 7887 5=1ft, Subtrabend, 
2d. Div. = 1639750) 14161824 = 2d. Divid. 


1491c=1ft Diviſor, 
147CO Xx 5$== 73500 
$X5xX210 5250 
SXIXG = 125 

— — 

7887 5= 1 Subtrab. 


6—— 


7 300 1687 500=24d Trip. ſ. 


= 

o 
I 

e 
1 
A 
„ 
4 
a 
1 

. 
5 


75x30 = _2250=2d Trip. uo. 
13500000 4 
— 16897 50.24 Diviſor. 
12 » 
= # 1687g00x$==1 3500000 


13644512 =2d. Subtrab. 2250x838 x 8== 144000 
8x8xXY = 512 


— äffʃ“——! — 


34. Div. 172391940051 7312280 3d. Divid. 


136445 2d. Subtrah, 
517107600 — 
204661 758x7 58x300==172369200==3d Trip. . 
27 758130 22740 d Trip. quo, 
517312287 = zd Subtr, 17239194 (3d Diviſer. 
_— | b 
SAECEEEESE 172369200x3==517107600 
22740X3xJ = 204660 
123 = 27 


517312237=3d Subtrab, 


1 Anſev. 327. 


2. War is the cube root of 34965783 | 
Anſw. 4, 39. 


3. War is the cube root of 84, 6045 19? 


4. War is the cube root of 8649 Anjw. ,2052+ 
5. War is the cube root of 335 ? Aufi. J. 


To find the true denominator, to be placed under the remainder, after 
| the operation is finiſhed. 

Ix the extraction of the cube root, the quotient is ſaid to be 
ſquared and tripled for a new divifor ; but is not really ſo, till the 
triple number of the quotient be added to it, therefore when the 
operation is finiſhed, it is but ſquaring the quotient, or root, then 

TREES multiplying 
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multiplying it by 3, and to that number adding the triple number 
of the root, when it will become the diviſor, or true denominator 
to its own fraction, which fraction muſt be annexed to the quotient, 
to complete the root. Ar 

Sur pos k the root to be 12, when ſquared it will be 144, and 
multiplied by 3, it makes 432, to which add 36, the triple number 
of the root, and it produces 468 for a denominator. 


SECOND METHOD. 


— 


N 
1. Havins pointed the given number into periods of three fi- 
ures each, find the greateſt cube in the left hand period, ſubtract- 
ing it therefrom and placing its root in the quotient to the remain- 
der bring down the next period and call it the dzvidend. "Os 

2. UNDER this dividend write the triple ſquare-of the root, ſo 
that units in the latter may ſtand under the place of hundreds in 
the former; and under the ſaid triple ſquare, write the triple root, 
removed one place to the right hand, and call the ſum.ot_thele the 
Aiviſor. | . | 
7 SrkEk how often the diviſor may be had in the dividend, ex- 
cluſive of the place of units, and write the reſult in the quotient. 

4. Uv pes the diviſor write the product of the triple ſquare of 
the root by the laſt quotient-figure, ſetting down the unit's. place of 
this line, under the place of tens in the diviſor z under this line, 
write the product of the triple root by the ſquare of the laſt quoti- 
ent-figure, ſo as to be removed one place beyond the right hand fi- 
gure of the former; and, under this line, removed one place for- 
ward to the right hand, write down the cube of the laſt quotient- 
figure, and call their ſum the Subtrabend. 

. SUBTRACT the ſubtrahend from the dividend, and to the re- 
mainder bring down the next period for a new dividend, with which 
proceed as before, and ſo on till the whole be finiſhed. 


, EXAMPL x. 


| IT may not be amiſs to remark here, that the denommators, both of the ſquare 
and cube, ſhew how many numbers they are denominators to, that is, what numbers 
are contained between any ſquare or cube number and the next ſucceeding ſquare or 
cube number, excluſive of both numbers, for a complete number, of either, leaves no 
fraction, when the root is extracted, and conſequently has no uſe for a denominator, but 
all the numbers contained between them have occaſion for it :—Suppoſe the ſquare root 
to be 12, then its ſquare is 144, and the denominator 24, which will be a Jenominatar 
to all the ſucceeding numbers, till we come to the next ſquare number, wiz. 169, whoſe 
root is 13, with which it has nothing to do, for between the ſquare numbers 144 and 
169 are contained 24 numbers, excluding both the ſquare rhe pon It is the ſame in 
the cube ; for, ſuppoſe the root to be 6, the cube number is 216, and its denominator 
126 will be a denominator to all the ſacceeding numbers, till we come to the next eupe 
number, viz. 343, whoſe root is 7, with which it has nothing to do, as ceaſing then to 
be a denominator ; for between the cube 343 and 216 are 126 numbers, excluding both 
cubes, And ſo it is with all other denominators, either in the ſquare or cube. | 
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EXAMPLE S. 
Required the Cube Root of 16194277 ? 


16194277 (253=Root. 
8 


| $194 = Firſt dividend. | a 


12 = "Triple ſquare of 2. 
6 = Triple of 2. 


126 = Firſt diviſor. 


= Triple ſquare of 2 multiplied by 5. 
= Triple of 2 multiplied by the jquare of 5. 
= Cube of 5. | 


= Firſt Subtrahend. 


= Second dividend. 


= Triple ſguare of 25, 
75 = Triple of 25. 


18825 = Second diviſor. 


5625 = Triple ſquare of 25 multiplied by 3. 
= Triple of 25 multiplied by the ſquare of 3, 
27 = Cubeof 3. 


569277 = Second Subirahend, 


Firſt Method by APPROXIMATION. 


| \ ys 0) BY 
1. Find, by trial, a cube near to the given number, and call 
it the /1ppojed cube. 

2. Then, as twice the /uppo/ed cube, added to the given number, 
is to twice the given number, added to the /xppejed cube, fo is the 
root of the /uppojed cube, to the true root, or an approximation to it. 

3. By taking the cube of the root, thus tound, for the /uppoſed 
cube, and repeating the operation, the Root will be had to a greater 
degree of exactneſs. 


EXAMPLE S. 


Ir is required to ſind the cube root of 54854153 22 
| et 


Dy 
9 
+4 
44 
eat 
1 q 
| | 

a 


\ 
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Let 64000000 = ſuppoſed Cube, whoſe rout is 400 ; 
Then 64000000 54854153 
2 2 


1 28000000 109708306 
54854153 64000000 


As 182854153 : 173708306 :; 400 
400 


182854153)69483322400(379 = Root nearly. 


Again, let 54439939= ſuppoſed Cube, whe/e root is 379. 
Then 54439939 54854153 
2 2 


108879878 109708306 
54854153 54439939 


As 163734031 5; 164148245 3; 379 
uh 379 
1477334205 
1149037715 
492444735 


os * ; (refed. 
163734031)62212184855(379,958793+ = Root core 
Second Method by APPROXIMATION. 


RU LE. 

1. Divipt the Reſolvend by three times the aſſumed Root, and 
reſerve the quotient. 

2. SUBTRACT. one twelfth part of the ſquare of the aſſumed root 
from the quotient. | 

3. ExTRACT the ſquare root of the remainder. 

4. To this root add one half of the aſſumed root, and the fum 
will be the true root, or an approximation to it; Take this approx- 
imation as the aſſumed root, and, by repeating the proceſs, a root 
further approximated will be found, which operation may 'be fur- 
ther repeated, as often as neceſſary, a: d the root diſcovered to any 
aſſigned exactneſs. 

Note. In order to find the value of the firſt aſſumed root, in this 
or any other power, divide the reſolvend into periods by beginning 
at the place of units, and including in each period, ſo many figures 
as there are units in the exponent of the root: viz. 3 figures in the 
cube root ;—4 for the Biquadrate, and ſo on; Then, by a table 
of powers, or otherwiſe, find a figure, which (being involved to the 
power whoſe exponent is the ſame with that of the required root) 


18 


* 


= \ : 
- ry \ , 

— " n - — — — 
9 * „ — 8 * Wo ES —— — G PSAS -- - w 4 5 * * 

1 C k b . * — * — 
5 \ « — = 0%. 4 : 4 a 2 a 

_ i — 
a = Ae —— —— —— —- —— ... ²˙ —ͤ — — 2 — 5 
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the neareſt to the value of the firſt period of the reſolvend at the 


left hand, and to that figure annex fo many cyphers as there are pe- 
riods remaining in the integral part of the refolvend ; this figure, 
with the cyphers annexed, will be the aſſumed root, and equal to : 
in the Theorem: And it is of no importance whether the figure 
thus choſen be, when involved, greater or leſs than the left-hand 
period, as the Theorem is the ſame in both caſes. 


1. Wu ar is the cube-root of 436036824287 ? 
7000 Saſſumed root. | 


3 


21,000) 436036824287 (20763658, 2994 
Subtraff 7000 X 7000 1224083333, 3333 


16680314,9661 = 4084, 15 
Add 5 the aſſumed root = 3500 


And it gives the approximated root 7584, 15 


For the ſecond operation, uſe the approximated root as the aſſu- 
med one, and proceed as above. 


Third Method by APPROXIMATION. 

1. Ass uu the root in the uſual way, then multiply the ſquare 
of the aſſumed root by 3, and divide the reſolvend by this product; 
to this quotient add + of the aſſumed root, and the ſum will be the 
true root, or an approximation to it. 

2. For each ſucceeding operation let the laſt approximated root 
be the aſſumed root, and, proceeding in this manner, the root may 
be” extracted to any aſſigned exactneſs. 

1. War is the cube root of 7 ? 


Lr the aſſumed root be 2. Then 2X2X3=12 the diviſor. 
12)7,0(,583 to this add 3 of 2881, 333 &c. that is ,583+1,333= 
1,916 approximated root. 


Now aflume 1,916 for the root, then, by the ſecond proceſs, the 


root is —===.+ 5 * 1,916=1,9126 &c. 


3x 1,916 


2. Wnar is the cube root of 9 ?—Let 2 be the aſſumed root, as 
before——Then r + X 2=2,08 the approximated root. Now 


9 — — —ę— — 
— ä — — - = 
aſſume 2,08-—Then 77788 + Fx 2,08=2,08008 &c. 


3. Waar is the cube root of 282 ? Let 6 be the aſſumed 
root, then 6X6X 3 2108) 282(2,611 &c. and 2,611-+3 of 6=6,611 
approximated root. Now affume 6,611, and it will be 6,611 K 6,611 
X3=131,116)282(2,1507 &c. and 2,1507+5 of 6,611=6,558 2 


further approximated root, 5 
4. War 


2 8 
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4. Wrar is the cube root of 1728: Here the aſſumed root 
is 10. Then 10 * 10X3=300) 1728 (5% - And 5,7644 of 102 
12,426. Now aſſume 12,426, then 12,426 * 12, 426 X 32 
463,06) 17283, 732, and 3,7324 3 of 12, 426 212,016 a further ap- 
proximated root, and 1o on. | e 


APPLICATION and Ust of the CUBE RO O T. 
1. To find vs mean proportionals between any two given 
numbers. a | n 
RUE. — I. Divide the greater by the 4%, and extract the Cube 
root of the quotient.— n ä | | 
2. MuLTieLy the root, ſo found, by tlie leaſt of the given num- 
bers, and the product will be the aft. W 
3. MuLTieLY this product by the fame foot, atid it will give 
the greateſt. x HAY 6" | 
| EXT AMP LES." | 
1. Waar are the two mean Proportionals between 6 and 750? 
L 3s 3 ' N | 
7506=125, and 125 5. then 5 x6=30=leaſt, and 30 & 5 
go greateſt.—4/. 30 and 150. 3 
J.... , i 3p oeprogpagy , 
2: Waar are the two mean proportionals between 56 and 2 1096 
Aus. 336 and 2016. 
Note, Tat ſolid contents of fimilar figures are in proportion to 
each other, as the cubes of their ſimilar ſides or diameters. ; 
3. Ir a bullet 6 Inches diameter weigh 32f. What will a bullet 
of the ſame metal weigh, whoſe diameter is 3 Inches ? 
6X6X6=216 , 3X3X3=27-' As 216 : 326::27 : 4b. The An,. 
4. Ir a Globe of Silver of 3 Inches diameter, be worth (45 
what is the value of another Globe, of a foot diameter ? 
3X 3X3=27. 12X12X12=1728. As 27: 45::1728 : {2880 A4»/; 
Tas fide of a Cube being given, to find the ſide of that Cube 
which ſhall be double, triple, &c. in quantity, to the given Cube. 
Rur. Cube your given ſide, and multiply it by the given pro- 
portion between the given and required Cube, and the Cube Root 
of the product will be the fide ſought. h 


5. Ir a Cube of Silver, whoſe fide is 4 Inches, be worth /<s ; 


demand the ſide of a Cube of the like Silver, whoſe value fall 
be 4 times as much ? | | 


The 

4X4X4X64 and 64 X4=246. 4/256=6,349+ Inches, Anſwer, 
6. Tzxzre is a cubical veſſel, whoſe fide is 2 feet, I demand the 

ſide of a veſſel, which ſhall contain three times as much? 


3 
2X2X2=8. and 8X3=24.,4/24 X 2,884 =2 feet, 103 Inches, A,. 
7. Tus diameter of a buſhel-meaſure being 182 Inches, and the 
heighth 8 inches; I demand the fide of a cubic box, which ſhall 
eontain that quantity? * Jil. 12,908 Tiches, 
| D 4 8. SUPPOSE 
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8. Sur ros a ſhip of 500 tons has 89 feet keel, 36 feet beam, 
and is 16 feet deep in the hold; what are the dimenlions of a ſhip 
of 200 tons, of the ſame mould and ſhape ?— | 

89 x89 x 8g=704964=cubed keel. 
As 500 : 200 ;: 704969 : 281987,6 Cube of the required keel. 


v/281987,6=65, 57 feet the required keel. 
As 89 : 65,57 :: 36: 26.522=264 fret, beam, nearly. 
As 89: 65,57 2 16: 11,7 feet, depth of the hold. 


Fon the proof of any cable to find the ſtrength of any other. 

rs he ſtrength of Cables, and confequently the weights 
of their Anchors, are as the cubes of their peripheries. 

Ir a cable, 12 inches about, require an anchor of 18 Caut, of what 
weight muſt an anchor be, for a 15 inch Cable? 

Caur. Cat. 

As 12X12X12 : 18 2: 15X15X15 © 35,15625 Anſwer. 

10. Ir a 15 Inch Cable Tequire an Anchor 35,15625 Cavt. 
what muſt the circumference of a cable be, for an anchor of 18 Can? 


"As 35,15625 : 15X15X15 :: 18: 1728. and V 1728=12 Anſ. 


EXTRACTION or ru BIQUADRATE ROOT. 
| RuL E. 


Exner the Square Root of the Reſolvend, and then, the Square 
Root of that Root, and you will have the Biquadrat Root. 
WHrar is the Biquadrate root of 20736 ? 


207 360144 | 144t12 Root required, 
- : 
24)107 5 22) 44 
96 44 
284)1136 . 
1136 


Tavo methods of extract ing the Biquadrate Root by approximation, ac- 
cording to the two general Theorems for extrading the — of all Pow- 
ers, in Pages 213 and 215. 


nn. 


1. Drvr pr the reſolvend by {x times the ſquare of the aſſumed 
root, and from the quotient ſubtract part of the ſquare of the 
aſſumed root. 

2. ExTRxacT the Square Root of the remainder. 
ae Ado 7 of the aſſumed root to the Square Root, wy the ſum 

be the true 1. or an approximation to it. 
4. For 
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4. For every ſucceeding operation (either in this or the following 
method) proceed in the ſame manner, as in the firſt, each time uſing 
the laſt approximated root for the aſſumed root. 


Tur Biquadrate Root of 20736 is required. 
Here 10 is the aſſumed Root. 
10X10X6=500) 20736(34,56 
SaubtraF. 10 X 102182 $+5555 
y 29,0044=5 ,38 
Add 4 of 10 ==6,66 


Approximated Root 12,04, To be made the aſſumed root 
for the next operation. 
r 
Divips the Reſolvend by four times the Cube of the aſſumed 
Root: To the quotient add ee fourths of the aſſu ned root, and 
the ſum will be the true root, or an approximation to it. 


LzeT the Biquadrate of 20736 be required, as before? 
The aſſumed Root is 10. 


10X10X10X4=4900)20736(5,134 
Add & of 10 =7,5 


Approximated Root 12,684, To be made the aſſumed root 
for the next operation, | 


EXTRACTION or rug SURSOLID ROOT, 
BY APPROXIMATION. 


A particular R UL E. * 


1. Divipz the Reſolvend by f ve times the aſſumed Root, and 
to the quotient add one t wentieth part of the fourrh power of the 
ſame root. | 

2. Fou the Square Root of this ſum ſubtract one fourth part of 
the ſquare of the aſſumed root. 6 

3. To the Square Root of the remainder add one half of the aſ- 
ſumed Root, and the ſum is the root required, or an approxima- 
tion to it. | 

Note. This Rule will give the Root true to foe places, at the 
leaſt, (and generally to eight or nine places) at the firſt proceſs. 

| ReQuIRED 


% 


— ͤ— 
1 = * 3.7 
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Requi RED the Surſolid Root of 281950621874 ? 
200 = Aſſumed Root. 
3 


— | 
pon 281950621,875 Quotient. 
Add 200 & 200 & 200 X 200-20 =80000000 
y 301950021,875=19025 nearh, 
Subtraf 200 & 200=>4=10000 | 
| 4 gozg= 
Add half the Aſumed Root =1 » 


Kao 195 required, 


JIGrXERAL RULE For gExTRACTING THE ROO T 8 


CONNER ONTTS KS; 


R Ul. E. 


t 1. PxePARE the given number, for extraction, by pointing off 
From the unit's place, as the required root directs. apes | 
2. Find the firſt figure of the root by trial, or by inſpection into 
the Table of Powers, and ſubtra& it from the left hand period. 

To the remainder bring down the firſt figure in the next peri- 
od, and call it the dividend. Sap ee ST 
4. IxnvoLve the root to the next inferior power to that which is 
ps and multiply it by the number; denoting the given power, 
or a diviſor. © *4 141" | | | 
F. Fix p how many times the diviſor may be had in the dividend, 
and the quotient will be another figure of the root. | 


6. InvoLys the whole Root to the given Power, and ſubtraR it 


from the given number, as before. ' | 0 
7. Bax down the firſt figure of the next period to the remain- 


der for a new dividend, to which find a new diviſor, as before, and, 


in like manner, proceed till the whole be finiſhed, 
rr 222 ee ph 


ll, by this rule, be a tedious opera- 


1 Tar extracting of roots of very high powers wi low 
7 much more convenient. 


tion :—The following method, when pra cticable, will be 
Wrzn the index of the power, whoſe root is to be extracted, is a 2 num” 
ber, take any two or more indites, whoſe product is equal to the given-index, and ex- 
* of the given number a root anſwering to another of the indices, and ſo on, to 
the laſt. 


 Tavs 
root of the cube root :—the ei 
root = the cube root of the = 
the twelfth root = cube root of the fourth, &c. 


the fourth root = ſquare root of the ſquare root the ſixth root = ſquare 
hth root = ſquare root of the fourth root: —the nin 


root: the tenth root == {quare root of the fifth root 


2 — a „% 


Free 


„ RI 


ExrR4crion or ROOTS BY 7 APPROXIMATION! 1 


* 


EXAMPLE 8. 
1. Wnar is the Cube root of 20346417 207 
A 20346417 W177 2X2. x2==8 Root of the f. period ok Subtr, 


2 = "PREY 2X 2== (==next ; Infor Power, 


413 ( theindex of thegiven pow 45 9810 

4 x3 == 26) ade = Dividend. 27 1271272819683 24. ew. Jun of 
— | 27 x 27==729 ( next inferior power, ) and, 

27 = | 19683 == 2d, Subtr. 22 7 (Din erf the n Power. An 7= 

CLI diviſor. 


27 x3=s 2187) 6634 =2d. Divid. eee Subtrabend. 
273 * — Subt. | | 


2. Wrar is the biquadrate root of 34827998976? * 432. 

3. ExTRxacr the Surſolid, or fifth Root of Wasen 
Anſwer 

4: ExT&acr the N cubed, or fixthrootof 1 17842016603 TY 
 Anſewer 325. 


A GENERAL RULE rox EXTRA CTING ROOTS, 
BY APPROXIMATION. 2 1 


Ru L KE. 1 | 
1. SUBTRACT one from the exponent of the root required, and 


multiply half of * remainder by the ſame exponent, and further 
multiply 


+ Tax general Theorem for the extraction of all Roots, by an roximation, from 
whence the rule was taken, and the Theorems ded ucible from it, as Lich as the twelfth 
power. Let G = Refolvend whole root is to be extracted. E = hy E jr 


being aſſumed, as near the true root, and m = exponent of the power—then the equaꝰ 
tion Will ſtand "thus. 


— 


4 1X MT, Mm; 8 * 1 
2 F MX mT 
Theorem for the Cube Root — 2341 
N. . e Io 3r 12 2 
| G rr 2r 
For the Biquad 8 — . 
iquadrate = — 75 + - 
: | G arr * 
107 | 
G 
For the ſquared cube root r 
157 3 


For the ſecond ſurſolid . + £ 


PPUↄ᷑ one rs:. o wo , awuIey roo mn ee tc, oe 2 At —— — w<w—_—_ran.. dvZl . — <0 — 
* 
o 
— 1 1 ©. .- bn 4 Y — o - - o 


— 
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multiply this product by that power of the aſſumed root, whoſe ex- 
ponent is 7 leſs than the r of the root required, and with 
this laſt product divide the reſolvend and reſerve the quotient. 

2. Fxou this quotient is to be ſubtracted the following number, 
viz. the ſquare of the aſſumed root multiplied by a fraction whoſe 
numerator is found by ſubtracting three from the exponent of the 
root, multiplying the remainder by that-exponent, and adding N 
to the product; and the denominator is found by ſubtracting on, 
from that exponent and multiplying the cube of the remainder by 
the fame exponent. dn | 5 

3- Ar rs this ſubtraction is made, extract the ſquare root of 
the remainder. | 

4 MyLTieLy the afſumed root by a fraction whoſe numerator 
1s the remainder after 7wwo is ſubtracted from the exponent, and the 
denominator is the remainder after one is ſubtracted from the expo- 
nent: Add this product to that ſquare root and the ſum is the root 
required, or an approximation to it. | . 
| EXAM PL E. 


of * * " : . 
8 100 


Wu ar is the ſquare cubed root of 117842016601 5625 ? 
Let the aſſumed root = 300. 


e Exponent of the riquired root is 6; then ce 15. 
7536 | 2 
300*=8100000000 and this, multiplied by 15=121500000000. * 


391018798825125—121500000000=9698,93 14, from this 


7 


A 2 90000 = x 2400 
, 1 QI SI X6—1X0 4 y7298,9314= 85,43 
Go 
4 = $300'=" . 


2 ——6—1 4 roximated _—_ 
For the 2d. operation, let 325, 43 By r root 325,43 


| Anot ber 
For the ſquared Biquadrate . 27 br 
| 2878 . 1372 + 7 
For the cubed Cubtee af © Te + 2 
W 3677 578 8 
For the ſquared Surfolid___= - 2 
| * 1 
For the third Surſolid » - r — I, 4. L 
| | 5579 1100 10 
G Tor 
For the ſquared ſquare - Cube . = 
| ; ; 4 6671 726 + 77 0 
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Another METHO me APPROXIMATION.*® 
U L E. 4 

1. HAviN afſumed the root in the uſual way, involve it to that 
power de noted by the exponent leſs 1. 

2. MuLTieLyY this power by the exponent. 

3. Divrp the reſolvend by this product, and reſerve the quotient, 

4. Drvips the exponent of the given power, leſs 1, by the ex- 
ponent, and multiply the aſſumed root by the quotient. 

5. App this product to the reſerved quotient, and the ſum will 
be the true root, or an approximation. 
6. Fox every ſucceeding operation, let the root, laſt found, be the 
aſſumed root. 62 

EXT AML E. . 


- Wrar is the ſquare cubed root of 1 178420166015625 ? 
The Exponent is 6. Let the aſſumed Root be 300. 
| Then 3005 X6=145 80000000000. 
145 80000000000) 1178420166015625(80,824. 
Y Add 2 X 300 = 250 | 
| | 332530, 824 = Approximated Root. 
For the next operation, let 330,824 be the aſſumed ros. 
Or 


A rational formula for extracting the root of any pure power by afprotiniaticns 
LzT the Reſolvend be called G, and let r E e be the required root, r being afſume@ 
in the uſual way. | 


” G | 
LzT G — be required: then ro = — * — r the general Theorem. 


mr 
G 
- Hence, For the Cube Root K 4 35 
0 : 37 
G 
For the Biquadrate — 1 45 
47 + 
G 
For the Surſolid FLY + Irs 
G 
For Cube cubed —_— 
67 6 
For the ſeventh Root & + Ce. 
5 7 
For the eighth 2 
gh —_P + 1 
G 
For the ninth — — 
ä gr 9 
9 - th 
107 10 
For the eleventh o 
| 117 e + Tis 
G 
For the twelfth „ + —_ Se.. 
12r I2 ' 


4 A 5 * 1 
* " 8 — — — — DR 
- E — 2 


— 
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216 PROPORTION IS GENERAL; 
Or PROPORTION in GENERAL, 


NumBERs are compared together to diſcover the relations they 
have to each other. — 

TazrE muſt be two numbers to form a compariſon: the num- 
ber, which is compared, being written firſt, is called the antecedent 
and that, to which it 1s compared, the conſequent. 

Nu usexs are compared with each other two different ways: 
the one compariſon conſiders the d:fference of the two numbers, and 
is called Arithmetical Relation, the difference being ſometimes 
named the Arithmetical Ratio; and the other conſiders their guotient 
which is termed Geometrical Relation, and the quotient, the Geo- 
metrical Ratio.—Thus, of the numbers 12 and 4; the difference, 
or Arithmetical Ratio, 1s 12—=4=8 and the Geometrical Ratio 
1s = = 3. 0 

Ir two, or more, couplets of numbers have equal ratios, or dif- 
ferences, the equality is termed proportion; and their terms ſimi- 
larly poſited, that is, either all the greater, or all the leſs taken as 
antecedents, and the reſt as conſequents, are called proportionals. 
So the two couplets 2, 4, and 6, 8, taken thus, 2, 4, 6, 8, or 
thus, 4, 2, 8 6, are arithmetical proportionals ; and the two coup- 
lets, 2, 4, and 8, 16, taken thus, 2, 4, 8, 16, or thus, 4, 2, 16, 8, 
are geometrical proportionals. f 

ProrPORT1ON is diſtinguiſhed into continual and diſcontinual. 
If, of ſeveral couplets of proportionals, written down in a ſeries, 
the difference or ratio of each conſequent, and the antecedent of 
the next following couplet, be the ſame as the common difference 
or ratio of the couplets, the proportion is ſaid'to be continual, and 
the numbers themſelves, a ſeries of continual proportionals, or an 
arithmetical or geometrical proportion. So 2, 4, 6, 8 form an 
arithmetical proportion ; for 4—2=6—4=8—6=2 ; and 2, 4, 8, 16, 
a geometrical proportion; for == *— 2, | 

Bur 
Ra rios are, here, always conſidered as the reſult of the greater term of compa- 
riſon diminiſhed, or divided, by the leſs; not regarding which of them be the antecedent. 


I To denote numbers as being geometrically proportional, the couplets are ſeparated 
by a double colon, and a colon is written between the terms of each couplet; we may, 

o, denote arithmetical proportionals by ſeparating the couplets by a double colon, and 
writing a colon turned horizontally between the terms of each couplet. So the above 
arithmeticals may be written thus, 2 + 4::6 -- 8, and 4 + 2::8 + 6; where the 
firſt antecedent is leſs or greater than its conſequent by juſt ſo much as the ſecond ante- 
cedent is leſs or greater than its conſequent : And the geometricals thus, 2:4: : 8: 16:8, 
and 4 2 :: 16:8; where the firſt antecedent is contained in, or contains its conſequent, 
juſt ſo often, as the ſecond is contained in, or contains its conſequent. 
_ Four numbers are ſaid to be reciprocally or inverſely proportional, when the fourth 
is leſs than the ſecond, by as many times, as the third is greater than the firſt, or when 
the firſt is to the third, as the fourth to the ſecond, and vice werſa. Thus 2, 9, 6 
and three are reciprocal proportionals. 


Note, It is common to read the geometricals 2:4t;$; 16; thus, 2 is to 4 25 8 to 
16, or, As 2 to 4 ſo is 8 to 16. | 
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gur if the difference or ratio of the conſequent of one couplet, 
1 * want. of the next couplet be not the ſame as the com- 
mon difference or ratio of the couplets, the proportion 1s ſaid to be 
diſcontinudl. 80 4, 2, 8, 6 are in diſcontinued arithmetical pro- 
portion; for 4q—2=8—0=2=common difference of the couplets, 
$-2=6=difference of the conſequent of one couplet and the an- 
tecedent of the next; alfo, 4, 2, 16, 8 are in diſcontinued geo- 


Io oe N * 
metrical proportion: for - = _ = 2 = common ratio of the 


touplets, and 16 28 = ratio of the conſequent of one couplet and 
Ss — 2 
the antecedent of the nekt. 
ARITHMETICAL PROPORTION. 
* - | >:T'nzOR,EM 1. ; Kr 
Ir any four quantities , B, c, 4, (2. 4. 6. 8.) be in Arithmetical 
C4 4 TEE A 8 : * ˖ 
. Harmamical Proportion is that, which is between thoſe numbers which aſſign the 
lengths of muſical intervals, or the lengths of firings ſounding muſical notes; and of 
three numbers it is, when the firſt is to the third, as the difference betzveen the firſs and 
ſecond is to the differenct between the ſecond and third; as the numbers 3, 4, 6.— Thus 
if the lengths of ſtrings be as theſe numbers, they will ſound an oRave 3 to 6, a fifth 
2 tv 3, and a fourth 3 to 4. | war They * 
AGAIN, between four numbers, when the firſt is to the fourth, as the difference be- 
tween the firſt and ſecond is to the difference between the third and fourth, as in the num- 
bers 5; 6, 8, 10 : For ftrings of ſuch lengths will ſound an octave 5 to 10; a fixth 
greater 6 to 10; a third greater 8 to 103 a third leſs 5 to 6j a lixth les 5 to 8 3 
and a fourth 6 to 8. er | . 3 
A Series of numbers in harmonical proportion is, reciprocally, as another ſeries in 
arithmetical proportion. a 
As 3 Harmonical 101215 20 30. ny TOM | | ; 
* ? Arithmetical 6. 5 44. .3J- 2-+ 1 forhere10:12:t5:6; and 12: 15 


2:4: 5, and ſo of all the reſt. ce thoſe ſeries have an obvious relation to, and 


dependance on, each other, — b 
1. LET 4, 6, © be the three numbers in muſical proportion: then, becauſe we have 
a: c:: ab: bc; therefore, gb—ac==ac—bc ; whence, if any two of the three be 
given, the other may be found by the following Theorems. 


= E Hara r 
I. — — 6s II. —  , III. SOOT 2 6. 


24 oe, | 
For Example. Suppoſe you would find a muſical mean proportional between the m:- 
roc bord 50 =, and the ofave 25==c ; then, by Theor: II. = = = 2 => 


33-3, which is the length of that chord, called a Hb. dh "_ 

2. Ir there be four numbers in Muſical Proportion, as a, 6; e, d ; then, fince it is 
4: d: ab: rd, we have ac-sid==ad—db, From which equation we have the 
—— 4 — | 

. 2d==c W n 230“ | 

Hzxcx, when any three of thoſe numbers ate given, the fourth may be found. 

Tixvs, let Io, 8, 6 be given to find a fourth harmonical proportion. 

a Kc 10 6 | 
— 0 
24-—b 20— 


. Tyrs Harmonical Theory may be carried much farcher Ses Martin"; Newtonian - 


Phihſephy, Vol. II. Page 123. 


— 


218 ARITHMETICAL PROPORTION, 
Proportion, + the ſum of the two means is equal ta, the ſum. of the 


two extremes. n en 5/1 to eben : bas 
Ax if any three quantities, a, l, c, (2, 4, G) u be in Arithmeti- 
al Proportion, the double of the mean is equal to the ſum of the 
extremes. 10 ett! eder 30}: A01TH 


4 -; * * 
1 LG 


- — — 


. | T #22 20 5519797 e 
Ix any continued -arithmetical proportion (1; 3, 5, 7, 9, 11) the 
ſum of the two extremes, and that of everꝝ other two terms, equal 
ly diſtant from them, are equal: thus 14 11=3+9=5+7.0 

Wazn the number of-terms is odd, as in the proportion 3, 8. 13, 
18. 23, then, the fum of the two extremes being Fouble to the mean, 
or middle term, the ſum of any other two terms, equally remote 
from the extremes, muſt likewiſe be double to the mean. 


T ARE OR RE M 3. > 4 


Ix any continued arithmetical proportion, a, a, a+26, a 36, 
a +45, &c. (4, 4+2, 4+4, 4+6, 4+8, &c.) the laſt or greateſt 
term is equal to the firſt or leaſt more the common difference of the 
ferms drawn into the number of all the terms after the firſt, or into 
the whole number of the terms, leſs one. -- M e., 


n IS 
THEOREM 4. 


Tus ſum of any rank, or ſeries, of quantities in continued arith- 
metical proportion (1. 3. 5. 7. 9. 11) is equal to the ſum of the two 
extremes multiplied into half the number of terms.“ oh. 


+ Ar Tnovcn, in the compariſon of quantities according to their differences, the 
term proportion is uſed z yet the word, Lott in, is frequently ſubſtituted in its rogm, 
and is indeed more proper; the former from being, in the common acceptation af it, 
ſynonimous with ratio, which is only uſed in the other kind of compariſon, 


I. Fon ſince b—a (-) d- (2-6), therefore, e (4#6)=a+d (2+8.) 


Ster, by the nature of progreſſionals, the ſecond term exceeds the firſt by 
Juſt ſo much as its correſponding term, the laſt but one, wants of the laſt, it is evident 
that when theſe correſponding terms are added, the exceſs of the one will make good 
the defett of the other, and fo their ſum be &xactly the ſame with that of the two ex- 
tremes, and in the ſame manner it will -appear that the ſum of any two other correſ- 

ponding terms muſt be equal to that of * emes. | 
eding it by the common 


Fox ſince each term, after the firſt, exceeds that prece: 
difference, it is plain that the laſt muſt exceed the firſt, by ſo many times the ommon 
difference as there are terms after the firſt 5+and therefore muſt be equal to the firft, 
and the common difference repeated that number of times | 


4 


* For, becauſe (by the ſecond Theorem) the ſum of the two extremes, and that ot 
every other two terms, equally remote from them, axe equal, the whole ſeries, confit- 
ing of half ſo many fuch equal ſums as there are terms, will therefore be equal to the 
ſum of the two extremes, repeated half as many times as there ate terms. | 

Tu fame thing alfo holds, When the number of terms is odd; as in the ſeries 
4, 8, 12, 16, 20; for then, the mean, or middle term, being equal to half the ſum 
of any two terms, equally diſtant from it on contrary ſides, it ts obvious that the value 
of the whole ſeries is the Tame as if every term thereof were equal to the mèean, and 
therefore is equal to the mean (or half the ſum of the two extremes) multiplied by the 
whole number of terms; or to the ſum of the extremes multiplied by half the number 
of terms. 44 : I ve 07.742 1 K 9 Tns 


- 


: 


1 
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ARITHMETICAL. PROGRESSTON: 219 
ARITHMETICAL PROGRESSION. 


Any rank of numbers, more than two, increaſing by a common 
exceſs, or decreaſing by a common difference, is faid to be in Arith- 
metical Progreſſion. | „ 

Ir the ſucceeding terms of a progreſſion exceed each other, it is 
called an aſcending ſeries or progreſſion; if the contrary, a de- 
ſcending ſeries. WWW 

8, J 8. 1. 2. 4. 6. 8, &c. is an aſcending arithmetical ſeries. 

1 I. 2. 4. 8. 16. 32, &C. is an aſcending geometrical" jeries. 
And 8. 6. 4. 2. 1. o, &C. 7s @ deſcending arithnetical ſeries. 
y 1 16. 8. 4. 2. 1, &c. is a deſcending geumerrical ferien. 
Tur numbers which form the ſeries, are called the terms of the 
Progreſſion. | a 

Norte. The firſt and laſt terms of a Progreſſion are called the ex- 
tremes, and the other terms the means. 

Ax x three of the five following things being given, the other 
two may be cafily foun eg. | | | 

” 1. Tae fr Term. 
2, Taz la Term. 
3. Tae number of Terms. 
4. Tag common difference. 
5. Tag /m of all the Terms. 


PROBLEM I. 
The firſt term, the laſt term, and the number of terms being given, to 
| find the common difference. n 
RIAN 
Divivs the difference of the extremes by the number of terms 
leſs 1, and the quotient will be the common difference ſought. 
EXAMPLE. 


Tux ſum of any number of terms (x) of the arithmetical ſeries of odd numbers 


T, 3, 57 7» 9, &c is equal to the ſquare (**) os chat number. 
Fer, o+1 or the ſum of 1 term = 1 er 1 
1+ 3 or the ſum of 2 terms = 7 or 4 
4Þ+5 or the ſum of 3 terms 3 or 9 
g+7 or the ſum of 4 terms = 4 or 16 


16+9 or the ſum of 5 terms =, 5 er 25, Cc. 1 
WukxNcE, it is plain that, let x be any number whatever, the ſum of x terms 


will be & 


Be » 


EXAMPL x. 
Tux firſt term, the ratio, and number of terms given, to find the ſum of the ſeries. 
A Gentleman travelled 29 days, the firſt day he went but 1 mile, and increaſedeve- 
ry day's travel 2 miles; how far did he travel? 29 41 29 = 841 miles, the anſwer 


Tux difference of the firſt and laſt terms evidently ſhews the. increaſe of the firſt 
term by all the ſubſequent additions, till it becomes equal to the laſt; and as the num- 
ber of thoſe additions was one lefs than the number of terms, and the increaſe, by 
every addition, equal, it is plain that the total increaſe, divided by the number of ad- 
ditions, muſt give the difference of every one ſeparately ; whence, the rule is maniteft, 


Ly 
Wann. 4 


ker * _ 
— 


—— a So Rods wats CP — 
— . peeßß ß vt, — antics . 


: * =, Y — 
4 * = — 
m—_—_x= Dy oo——— . e — T 
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EXAMPLES, | 
1. Taz Extremes are 3 and 39, and the number of terms is 19z 
what is the common difference ? 


228 
4 3 Extremes. 
Divide by the number of terms Ig 1 191 18) 36(2 Anſwer. 
39=3 | 3 


O — — 2. | — 


229 19—1 | 

2. A Man had 10 Sons, whoſe ſeveral ages differed alike ; the 
youngeſt was 3 years old, and the eldeſt 48 ; what was the common 
difference of their ages ? 
48—3 
10-1 


Auſawer = 5. 

3. A Man is to travel from Boſton to a certain place in 9 days 
and to go but 5 miles the firſt day, increaſing every day by an equal 
excels, ſo that the laſt day's journey may be 37 miles; required the 
daily increaſe ? n | 


91 | | 


PROBLEM. 2. 


The firſt term, the laſt term, and the number of terms being given, to 
| find the ſum of all the terms. | 


Rvurtz.+—Multiply the ſum of the extremes by the number of 
terms, and half the product will be the anſwer. 


EXAMPLE $, 


1. Tux extremes of an arithmetical ſeries are 3 and 39, and the 
number of terms 19 ; required the ſum of the ſeries ? 
| 39 


+ Svrrosx another ſeries of the ſame kind with the given one be placed under it 
in an inverſe order; then will the ſum of every two correſponding terms be the ſame as 
that of the firſt and laſt ; conſequently, any one of thoſe ſums, multiplied by the num-. 
der of terms, muſt give the whole ſum of the two ſeries. * 

Let 1. 2. 3. 4. 5. 6. 7. 8 be the given ſeries. 
And 8. 7. 6. 5. 4, 3. 2. 1 the ſame inverted. 
Then, 9+9+9+9+9+9+9+9=9x8=772, and 


1+2+3+4+5+6+7+8=— = 36, 


* 
: 
x 
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39 
; 4 Extremes, 
Sum = 42 


Number of terms = X 19 


378 
42 


2)798 


Or 39+ 3X19 _ 8 399 the Anfer. 
p 2 * 


2. Ir is required to find how many ſtrokes the hammer of a 


clock would ſtrike in a week, or 168 hours, provided it increaſed 1 


at each hour? 
68+1%X168 
. — — 14196 the Anſfever. 


. SuryosE à number of ſtones were laid a yard diſtant from 
each other for the ſpace of a mile, and the firſt, a yard from a baſ. 
ket ; what length of ground will that man travel over, who gathers 


them up ſingly, returning with them one by one to the baſket ? 
3520+2X1700 
22 8 


N. B. In this queſtion, there being 1760 yards in a mile, and 
the man returning with each ſtone to the baſket, his travel will be 
doubled; therefore the firſt term will be 2, and the laſt 1760x2, 
and the number of terms 1760. ; 

4. A Man bought 25 yards of Linen in Arithmetical Progreſſion, 
for the 4th yard he gave 12 ſhillings, and tor the laſt yard £3 152, 
what did the whole amount to, and what did it average per yard ? 


. = 3 the common difference by which the firſt term is found to be 3. 


Then 75+3X25 =L48 155. & the average price is {1 199. ger yd. 
2 


. Required the ſum of the firſt 1000 numbers in their natural 
order? 


— 3099360 yards =1761 miles, the Anſwer. 


1000 + 1 X looo 
Ein 2 


=500500 nſw. 


PROBLEM 3. 


(Given the extremes and the common difference, to find the number of terms. 
Ru LE. 


222: ARI¹THMETICAIL PROGRESSION.; 


Rull E. Divide the difference of the extremes by the common 
difference, and the quotient increaſed by 1 will be the number of 


terms required. 


1 


E x AMP LES. 


1. Tax extremes are 3 and 39, and the common difference 23 
what is the number of terms? 


2 Extremes. 


— * 


Common difference 2 235 


Quotient = 18 
| Add 1 


19 the Anſwer. 

Or _ +1 = 19. 
2. A Man, going a journey, travelled the firſt day 7 miles, the 
is laſt day 51 miles, and each day increaſed his journey by 4 miles; 
How many days did he travel, and how far ? 


"14 | I X12 . 
N — +1=12 days, and — 348 miles, Anfever, 


4 


PROBLEM 4. 


The extremes and common difference given, to find the ſum e all the Series, 


RvLe.—Multiply the ſum of the extremes by their difference in- 
creaſed by the common difference, and the product divided by twice 
the common difference, will give the tum. 


EXAMPLE $. 


1. Ir the extremes are 3 and 39, and the common difference 2 ; 
what is the ſum of the ſeries ? 


39+3=42 Sum of the extremes, 
| 3=36= Difference of extrimes. 11 
36 ＋ 2238 difference of extremes increaſed by the common difference , 
TERS 42 
1 By the firſt Problem, the difference of the extremes, divided by the number of 
terms leſs 1, gave the common difference : 1 N the ſame divided by the 


common difference, muſt give the number of terms leſs 1; hence, this quotient, aug · 
mented by 1, muſt be the anſwer to the queſtion, 5 i * 


=y 


ARITHMETICAL' PROGRESSION: 


A 3 | 


h ; 0 1 8 46 2) di S. 
; g = 336... 21 Zvig 12 £1 
12 
Taice the commes differen S0 556. Jemen s wx] . 
4 n d: 21 dt 
.399 th "bd e 


X39-—3+2 + 
O. 5 = 399. 
2. A owes B a certain ſum; to de diſcharged in a year, by pay- 
ing 64. the firſt week, 184. the ſecond, and thus to increaſe every 
weekly payment by a ſhilling, till as laſt payment be * 2 117. 64.3 
what is the debt! at? 


51,5, T5 A 
2 1X2 
Pn. OLE MN 5. % H 
The Bauten had the . of the" Series given, t find FE ils dren 
Rur Divide the product of the ſum and difference of theiex- 
tremes, by the difference of twice the ſum of the ſeries, and the ſum 
of the extremes, and the quotient will be-the common difference. 


E Xx AMP IL EK © 
1. Let the extremes be 3 and 39, and the ſum 399: What is the 


common difference? 17 ho if 
Sum of ue -extremer = 390 ＋ 1 42 Den 
Dif. of the extremes = 3 I, 18 X 35 


> £67 1: 145.168 Like. 


*F:3 14 4 4} <4} : 27 T1 n rr ih not 1 a 
. »# l 


: 
" ** hem 71 "4 FET * 
= - = . N = 


'3 


399 2 42 2 csg the Os, 
1 8 ki 44d % 1512 1 


39+3X 393.4 4, 4, 


- wb --_5 


399X3—=39Þ+3 » 1 | 1 | 
2. A owes B, {67 125; do be Gdcbarged . in à year, K weh 
payments; the firſt payment to be 6d. and the laſt, Cz 117. 60. ; 


what ĩs the common Rc o& the Pute, and at will each 
payment be ? — X + 


Or, 


. Ar I d 476% ul been, 0%. 
F rr we 


I. ar- 6. Im, r. weer d 
2 PROBLEM 6. 


—— — 


22s ARITHMETICAL PROGRESSION: 


PROBLEM 6. die 
The Extrenies and fum of the Series given, to find the number of terms, 
RuLte.—TFwice the ſum of the Series, divided by the fam of the 
Extremes, will give the number of Terms. 


EXAMPLE $. 


t. Le the extremes be 3 and 29, and the ſum of the ſeries 3995 
what is the number of terme? 
Sum of Yhe Series = 399 
* 2 


dum of Extr.= 39+3=42)798(19 the Anfeers 5 


Nr 42 
0 2 — = 1 2 
moins or : 


2. A owes B, (67 12s. to be paid weekly in Arithmetical Pro- 
greſſion, the firſt, payment to be 64. and the laſt g 17. 64.::How ma- 
ny payments will there be, and how long will he be in diſcharging 
, 6, debt ? 1 S113 10 ft Wat 1 02 Yo , i 

gong? . ="52 Payments; an as many weeks; Anſaver. 

n "+ 


PROBLEM 7. 


The firſt Term; the common difference, and ſum of the Series given, 10 
find the number of terms, + — 
RurlE. To the ſquare of the difference of twice the firſt term 
and the common difference, add the rectangle (or product) of the 
ſum and the common difference multiplied by 8, and extra& the 
ſquare root of the ſum, from which root take twice the firſt term 
leſs the common difference ; divide the remainder by twice the com- 
mon difference, and the quotient will be the number of terms. 


* 


E Xx AMG I E. 


1. Ir the firſt Term be 3, the common difference 2, and the ſum 
of the Series 399 required the number of terms? ns Þ. , 
3g Twice the ſum of the firſt Term. S art ad] 
C—2=4= Difference of twice the firſt term and the common differentt: 
4X 4=16= Square of the ſaid difference. ; 36 
399 X2 X8==6384=Re&angle of the ſum and common diff. mult. by 8. 
6384+ 16=6400= Sum of the ſaid eight-fold rectangie and the ſquare 
&f the aforeſaid difference. | 
V 0400=80==Square Root of the laſt mentioned ſums 


. 


90— 


a= Abo. 
_— 
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Bog=76=difermce of the ſaid Root and twice the firft term leſs the. 


common difference. | | 


2 19 The number of | terms. 
4 


; 4 X 8— —2 | 
X 2—2 X2 X2 2 


2X2 APE, IPs 


PROBLEM 8. 
The firſt Term, the common difference, and the ſum of the ſeries gi ven, 
| to find the laſt term, gi 

Rursz. To the ſquare of the difference of twice the firft Term 
and the common difference, add the rectangle of the ſum and the 
common difference, and extract the ſquare root of their ſum, from 
which root take the common difference ; and the remainder, divided 
by 2, will be the laft term, 

EXAMPLE: h 

Ir the firſt Term be 3, the common difference 2, and the ſum 
of the ſeries 399 : What is the laſt Term ? | 
3X 2=6. 6—2=4-. — —— 399 * 2 & 8 6384. 6384+ 16 =6400« 
+4/6400=80. 80—2=78, and 78 zg 39 the Anſaber. 


Or, LI Teen —-2 
7 = 39 
PROBLEM 9 
The firſt Term, the common difference, and the number of Terms given, 
| to find the _ Term. 
| RvLte.—The number of Terms leſs 1, multiplied by the common 
2 and the firſt Term added to the product, will give the laſt 
erm. 


. ö EXAMPLES: 
1. Ir the firſt Term be 3, the common difference a, and the num- 
of Terms 19 ; what is the laſt Term? 
Number of Terms = 19 + 
; wot. 


r 128 1s 


| 36 A 
Firſt Term = X z 


39 the Auſever 


Op, 


19=1 X 2 ＋3 = 39. 

2. A owes B a certain ſum to be paid in Arithmetical Progreſſion, 

the firſt payment is 6d. the _ of payments 52, and the com- 
F 


mon 
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payment: 


mon difference of the payments is 124; what is the laſt 
52—1X12+6=6184. = 2 115. 6d, the Anfaver. 


| PROBLEM 10. 
The firſt Term, common difference, and number of Terms given, to find 
the ſum ef, the ſerier. e 

Rvre.—To the firſt Term add the product of the number of 
terms leſs 1 by half the common difference, and their ſum, multi- 
plied by the number of Terms, will give the ſum ot the progreſſion. 
1 r N 
1. Ir the firſt Term be z, the common difference 2, and num- 
ber of Terms 19 ; what is the ſum of the ſeries ?. _ Lg 

Add the product of the number of Terms leſs 1 by I com. diff. 2 I 
Their ſum 21 
Multiply by the number of terms = 19 


* 


189 
Or, 1983449 = = 399 ' The Anſever = 399 


2. Stxrzzx perſons gave charity to a poor man; the firſt gave 
54. and the ſecond 9d. and fo on in arithmetical progreſſion, I de- 
mand what ſum the laſt perſon gave, and how much the poor man 
received in all ? | | 


Anſwer 161 x 4+ 5=65d=5/- Sd. the laft gave. 
And 16x 5+16— 1x += 560d. = £2 6/8 the whole ſum. 


| PROBLEM II. _ 

Given the firſt Term, the number of Terms,. and the ſum of the feries, 
to find the common difference. M 

Rur E. The double of the ſum, leſs the rectangle of the firſt 

Term and number of Terms leſs 1, will give the common difference. 

EXAMPLE. | 

Ir the firſt Term be 3, the number of Terms 19, and the ſum 


399 3 is the common difference? 
399 „ Sum of the ſeries = 399 
Subtra® rhe Product of the firſt Term and number of Terms = 3 X 19 = 57. 


— — 
Remainder = 342 
Multiplied by 2 


Divide by the product of the number of Terms C 1, x 18 684(2 the Af. 
| ani ab er 0 Tens 46 5 8 p * 342 ) yOu o 
Or, 2 X 3299 — 3X 19 2 4 1 
19 —1 & 19 
PROBLEM 12. 
Given the firſt Term, number of Terms, and the ſum of the ſeries, to 
find the laſt Term. | 


RuLE, 


- 
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Rurs. Divide twice the ſum by the number of- Terms ; from 
the quotient take the firſt Term, and the remainder will be the laſt. 
| EXAMPLES. 


2 1. Ir the firſt Term be z, the number of Terms 19, OW the 


ſum 399; what is the laſt Term? 


Sum of the Terms = 399 
Multiplied by 


Divide by the number of Terms = 19) 798 ©. 


uotient = 42 


SubtraF the firſt Term = 7 


— — 


The I _ 


= 39. 
2. A Merchant being indebted to 12 Creditors £2460, ordered 
his Clerk to pay the fi 5 £40 and the reſt increaſing in arithmetical 


Or, — 2 


progreſſion; I demand the difference of the payments, and the laſt . 
payment? 


2 2460—40X12 —.— 
12— 1X12 7 & 


ae 5 


o laſ payn. 


dof, = 


The common difference, the laft term, and ſum of the progreſſion given, to 


find the firſt term. 

Rurte.—From the ſquare of twice the laſt term plus the common 
difference, take 8 times the rectangle of the ſum and common dif- 
ference, and extract the ſquare root of the remainder, which (root) 
either add to, or ſubtract from the common difference, (as the caſe 
may require) and half the ſum or difference will be the firſt term. 

EX AMF IL ES. 
Ir the common difference be 2, the laſt term 39, and the ſum 
of the terms 39); required the firſt term? 
Laſt Term 


Multiplied by 2 
Product 78 
Add the common difference = 2 


— , 


89 

Multiplied by 80 

From the ſquare of twice the laſt term plus the common difference = 6400 
Tale 8 times the 2 of 142 ſum fr common diff. - x2 x 8= 6384 


Remainder = 6 
s f th 450 4 2 _ wh 
um 0 common erence and te 4057 00 ID == 2742 - 
belf the the ſum = 7: 3 the Hr; 


Fs 


| 
| 
| 
| 
| 
| 


"1 
i 
1 

; 
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pm » "0 HB | | 

Or, 27 NN — 99 x2 x $ = 3- | 

2 
2, A Merchant being indebted to ſeyeral perſons £1080, he or- 
dered his Clerk to pay the greateſt creditor £140 : the greateſt but 
one 15 32 and ſo on, to decreaſe in Arithmetical Progreſſion; what 
did the leaſt Creditor receive ? 
104/142 X2++10|*—1080X10X8 Os. 
Anfever, — a — 42 
PROBLEM 14. 
Given the common difference, the laſt Term and ſum of the ſeries, to 
find the number of Terms, ; 

Rvure.—From the ſquare of twice the laſt Term plus the com- 
mon difference take 8 times the rectangle of the ſum and common 
difference, and extract the Square Root of the remainder, which 
(root) either ſubtract from, or add to, twice the laſt Term plus the 
common difference (as the caſe may require) and the remainder or 
ſun, divided by twice the common difference, will give the number 

ot Terms. | 


EXAMPLE 5s. 
1. Ir the common difference be 2, the laſt term 39, and the ſum 
of the Terms 399 : I demand the number of Terms. 


Laſt term 3 
Multiply by : 
78 
Add the com, diff, = 2 
— 
80 
80 


Sguare of twice the laſt term plus the com. diff. = 6400 
#ub, $ times the refan. of the ſum I com, diff. 2399 RK X8= 6384 


16 

| Square Root of 16 = 

Sum of twict the laſt term plus the cam. diff. =39X2+2 = $0 

Sam of twice the laſt term and com. diff. minas 3 6 
T he ſquare root of 16 = 80 — 4 my 7 


Which remainder divided by twice the cum. diff. — = 19 Ar. 


— 7 dee 
Or, NT LKR = 19 
2X2 

2. A Merchant being indebted to ſeveral perſons £1080, he or- 
dered his Clerk to pay the greateſt Creditor {142 : the greateſt but 
one Z132, and ſo on, to decreaſe in Arithmetical Progreſſion : How 
many creditors had he? ___ 
142X2+10+4/142X2+10 *—1080X10X8_. Credit 
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PROBLEM 15. 
Given the laſt Term, the number of Terms, and the ſum of the Terms, 
to find the firſt Term. 
Rvurts. Divide twice the ſum by the number of Terms; from the 
quotient ſubtra& the laſt Term, and the remainder will be the firſt. 
| EXAMPLE S. 
1. Ir the laſt Term be 39, the number of Terms 19, and the 
ſum of the ſeries 399 ; what is the firſt Term ? 
Sum of the ſeries = 399 
Multiply by 2 


Divide by the Jaſt Term = 19)798 


| uotient = 
From the quotient take the laft Term = 39 
Remainder = 7 the Anſwer, 


X 
Or, |» #1, 39 =3- 


I 

2. A man fad 10 ſons, whoſe ſeveral ages differed alike ; the 

eldeſt was 48 years old, and the ſum of all their ages was 255 ; what 
was the age of the youngelt ? 


255 & 2 
Anſeber L 48 = 3 years. 
PROBLEM 16. 

Given the laſt Term, the number of Terms, and the ſum of the Series, 

| to find the common difference. 

Rur. Double the rectangle of the number of Terms and the 
laſt Term minus the ſum of the ſeries ; divide the product by the 
rectangle of the number of Terms and the number of Terms minus 
I, and the Quotient will be the common difference. 

EXAMPLE $ 

1. Ir the laſt Term be 39, the number of Terms 19, and the 

fum of the ſeries 399 ; what is the common difference ? 
| Number 7 Terms = 19 
Multiply by the laſt Term = 39 


171 
57 


Rectangle of the number F! WR 
Terms and the laſt Term * unn 


Subtract the fum of the Jeries = 399 


Remainder = 342 

Multiply by 2 

Divide by the rectangle of — 
the number of Terms, and =19X18 = 342)684(2 the Anſwer 
number of Terms minus 1 684 Or, 


- == — 
2 


— cx r 
<=< * > 1 & * 


— — — q... — 


— 2 — 


r 


—— 3 «8 


Subtraf the LN Terms leſs 1 3 4 


o 


Subtract the number of Terms, leſs't, ; — 
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* 


| 2 X 19 X 39 — 399_ 
Or, 19—1X-19 + 

2. StxrEEN perſons. gave charity to a poor man in ſuch propor- 
tion as to form an Arithmetical Series: The laſt gave 5/ 54. and 
the whole ſum amounted to C2 / 8d; what did each give leſs than 
the other from the laſt down to the firlt ? 

2 X 16 x bg — 560_ 44. 
Anfever,” "EIB We 16 
PROBLEM 17. 
The common difference, number of Terms, and the loſt Term given, 1 
find the firſt Term. 

Rur. From the laſt Term ſubtract the Product of the Terms 
leſs 1 by the common difference, and the remainder will be the firſt 
Term. 

1. Ir the common difference be 2, the number of Terms 19, 
and the laſt Term 39 ; what is the firlt ? 8 

EX AMF 
2 Term 30 
DDr —1%R 2 = 36 


multiplied by the common d. __ 
Remains 3 the Anſew, 


Or, 39 —=19 — 1 X 23+ 


2. A man travelled 6 days, each day going 4 miles further than 
on the preceding day, *till the laſt day's Journey was 40 miles; 
How far did he ride the firſt day ? 

Anfaver, 40 = 6 — 1' & 4 20 mile, 
P R O 5B 1. Ek M 18. 
Tze common d Herence, the number of Terms and laſt Term given, 5 
find the ſum of the ſeries. 

Rur. From the laſt Term take the number of Terms, minus 
1, multiplied by half the common difference, and the Remainder 
multiplied by the number of Terms will give the ſam. 

1. Ir the common difference be 2, number of Terms 19s and 
the laſt Term 39 ; what 1s the ſum of the ſeries ? 1 
X A MP LIZ S. 
Laſt Term = 39 


=lg—1X1=1s 


multiplied by 5 the common difference, 
Remainder = 21 


Multiply by the number of Terms = 19 


189 
21 


The Auficer — 399 Oe 


1 
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1 
— . „ + 


Or, | 19 * 39 — 19 —1 X 1 = 399 | 


4 A Man performed a Journey in 6 days, and, each day, tra- 


velled 4 miles further than on the preceding day, till his laſt day's 
travel was 40 miles: How far did he travel in the whole ? 


— —e— W 
* 


Aver, 6 * 40 - i x 4 = 180 miles. 


The ſum of the Terms, the number of Terms, and "the common "differ- 
dees given, to fad the fit Term. © — 
Rur. Divide the Sum by the number of Terms; from the Quo- 
tient take half the Product of the number of Terms, minus unity, 
by the common difference, and the remainder will be the firſt Term. 
1. Ir the ſum of the ſeries be 399, the number of Terms 19, 
and the common difference 2 ; what is the firſt Term ? 


—— $6, wa pe 


: ' — 


| 0 ; | Duotient = 21 | 
Subtra? I the Prodi 7 the 19—1X 2=18 
Terms, leſs 1, by the common difference, {© —— 
3 Tie Anſwer 3 


19 1 2 | | 


— — ä — 


2 | ? | | | 
2. A Man travelled 180 miles in 6 days; he increaſed his Jour- 


"I Y 


- * — — 2 - 


| PROBLEM 20. | 
The fum of the Terms, number of Terms, and the common difference 
an given, to Tow the Iaft Term. + 
Rvure,—Divide the ſum of the ſeries by the number of Terms; 
to the Quotient add half the product of the number of Terms mi- 
nus unity by the common difference, and the ſum will be the laſt 
Term. — : | 
EXAMPLE» | | 
1. Ir the fam of the ſeries be 399, the number of Terms 19, 
and the common difference 2; what is the laſt Term?) 
Divide by the number of Terms = 19) 399 um 
80 Quotient = 21 


Add + the Product of the number of 1 19 I * 2 
Terms, leſs 1, by the common difference 4 n 8 
0 399 n The Anſwer = 39 
7” 2 = 39 2. A 


Number of Terms = 190 399 um 
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2. A Perſon bought a farm for L510, to be paid monthly in A. 
rithmetical Progrefiton, and to be completed in a year, each pay- 
— ment 


— 


The following Table contains a ſummary of the whole dog rine of Arith- 


metical* Progreſſion. 
CASE of ARITHMETICAL PROGRESSION. 
| Caſe | Giver | Required | ; Solution, | 
4 2 
| 11 | 
, 1. aln — — * — — 1 
g a+l/Xn 
2 
1 — - — — — nn : 
| - . | 
4 ö 
: wee ne rr e 
8 , I+FaXl—a+d4 
N W . 
L n ITa Rx —2 | 
2.— 44 | 
. als 1 - 
| | | | 25 
| 05 4241 ö 
Vid — | 
@:;" — — | 
RN | 
1. |Y22=d + bee | 
2 
| — — _ — — wo — — 
- | | 7 | n—1 Xd+a 
5 adn — 6 * | 
5 1 nXa+n—1 X< = 


” 1 1 


—_ 
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ment to exceed that preceding by Z5 z what were the firſt.and laſt 


Payments ? "< 


Aue, . (is the fr payment; and 


10 
_ + — —== {70 the laft payment. 


GE OM E« 
Cafe 22 Given | Required TINT” 
| | 2 X jan * 
4 60 . 
| | 1 2 As 
— —a 
| n 
i 1 i 
2 
7* ; 
—ͤ n— 
21+d=Yv 21+dl — 84 
| 24 
2 W 1 2 
7 
8. Ins = -| — Derr: 
| 4 2 X 2 
| * 2 
INA 
9. | Ind _ TIO 
IN 2X |—n—] X _ 
: 4 2 
a "= 2 
IO. | dns ”-= | ple gh 
| 1 L 4K nx 
1 {| 48 
a = fir/t {erm I. 
I = laſt term 
/ Here J = number A terms 
a = common difference | 
5 = fon of of the terms 


* 


6 * 


{i Sia 
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GEOMETRIC'AL PROPORTION. 


THEOREM” I. 
Ir four quantities, 4. b. c. d. (2. 6. 4. 12) be in geometrical 
proportion, the product of the two means, bc (6 Xx 4) will be equal 
to that of the two extremes, ad (2 X 12) whether they are conti- 
nued, or diſcontinued, and, if three quantities, a, b. c. (2. 4. 8) 
the ſquare of the mean is equal to the Produ of the two extremes. 


| THEOREM 2. | 

Ir four quantities, a, 5. c. d. (2. 6. 4. 12) are ſuch, that the 

product of two of them, ad (2 * 12) is equal to the Product of the 
other two, bc (6 X 4), then are thoſe quantities proportional. + 
THEOREM 3. | 

Ir four quantities, @, 6, c, d, (2. 6. 4. 12) are proportional, the 

rectangle of the means, divided by either extreme, will give the o- 
ther Extreme. - --- ——- —- I 


THEOREM 4. | 

Tur Products of the correſponding Terms of two geometrical 
proportions are alſo proportional. 1 

64: 10, ::: 1 

(2:4 ::-5 3: 10), then will ae: F:: g: 4b (2a & 2:6 4 :: 

4X5:: 12 N10. ) t THEOREM 

¶ For fince the ratio of a to h (2 to 6), or the part, which @ is of b (2 is of 6) 


1s expreſſed by - (3 and the ratio of c to d (4 to 12), in like manner, by 7 
( = ) ; & ſince, by ſuppoſition, the two ratios are equal, let them both be multiplied by 


2. 2 2 xbd (A265 
bd, (6x12) and the 2 od. x6x12) 2 7 * (3 621 
4 
will likewiſe be equal ; thats, E= orad = (=, or, aan 


=6x4.) | | 


+ Fox ſince, by ſuppoſition, the products ad (2 x 12) and bc (6x4) are equal, 
ad (a) be (OE. 


let both be divided by d (6x12) and the quotients — {—) and 
. oak, | bd (b) bd (d) 6x12 (6) 


* 
wo =o (4) will alſo be equal; and thereforea:b::;c:d. 


Gx12 (12) 
t Fon, by the ſecond Theorem, ad gc (2 x 12=6 x 4) whence dividing both ſides 


| q b 6 1 
of the equation by a (2) we have d = = Yr2 = — Hence, if the two means and 


one extreme be given, the other extreme may be found. 
* „„ 7406 2) by ſuppoſition ; 
fon 5 = (2= 2) and = ) y ſuppoſition ; 


„ 
—_ 2 2 4 LV b ;nll 
R 


cation; and conſequently = = 45 0 = = — ) that is, ac: Hit 


: db (2x2 :6 X4::4Xx5 : 12 x 10); Hence it follows, that if any quantities be 
propcrtional, their ſquares, cubes, &c. will likewiſe be proportional. 
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£% THEOREM 5. | 
Ir four quantities, a, 6, c, d, (2, 6, 4, 12) are directly propor- 


tional. 
1. Directiy, 4:61:12 60121016 2 4534 
2. In verſely, J: ( RR... 
3. Alternately, . n K:: ; 07 
- 4+ Compoundedly, a: a+bi;c.c+Hd (2:8 2: 4: 16) 
73 ls. Dividzdly, a; ba; c: de (2534 5: 4: 8) 
en, \ 6. Mixtly, 344: ba: 41e: d=c (8:4 :: 16: 8) 
7. By Multiplication, ra: rb: d of . „ 

4 2 

8. By Di viſion, — : — 4 (—:— :: 4: 12) 


r r Ie 


Brcausz the product of the means, in each caſe, is equal to 
that of the extremes, and therefore the quantities are proporti- 
onal by Theorem 2. 

TuEZEORE M 6. 


Ir three numbers, @. 6. c. (2, 4, 8) be in continued proportion, 
the ſquare of the firſt will be to t of the ſecond, as the firſt num- 
ber to the third; that is, a 6* :: a:c (2X2:4X4 :: 2:8.) 1 


THEOREM 7. 
In any continued Geometrical Proportion (1. 3. 9. 27: 81. &c.) 
The Product of the two extremes, and that of every other two Terms, 
equally diſtant from them, are equal. + 


THEOREM 8. 

Taz ſum of any number of quantities, in continued geometri- 
cal proportion, is equal to the difference of the rectangle of the ſe- 
cond and laſt Terms and the ſquare of the firſt, divided by the dif- 
ference of the firit and ſecond Terms. 5 


GEOME- 


t For fince a: b::b:c(2:4::418) thence will ac=bb (2x$=4x4) by 
Theorem 1; and therefore ac = (2x2x8=2 x4x4) by equal multiplication ; 
conſequentiy, 4 15 112414 (zx 2: 4X41: 2:8) by Theorem 2, 

like manner it may be proved that, of four quantities continually proportional, 
the cube of the firſt is to that of the ſecond, as the Ard uantity to the . 

+ Fox the ratio of the firſt term to the ſecond being the ſame as that of the laſt but 
one to the laſt, theſe four terms are in proportion; and therefore by Theorem 1, the 
rectangle of the extremes is equal to that of their two adjacent terms: and, after the 
ſame manner, it will appear that the rectangle of the third and laſt but two is equal to 
that of their two adjacent terms, the ſecond and laſt but one, and fo of the reſt ; whence 
the truth of the propoſition is manifeſt, 


Fon, let the firſt term of the proportion be denote] by a, the common ratio by r, 
the number of terms by u, and the ſum of the whole ſeries by s: then, it is plain that 


the ſecond term will be expreſſed by axr, or, ar; the third by arxr, or ar; the 
fourth by ar xr, or, ar; and the nth, or laſt, term by ar” * and therefore the 
proportion will ſtand thus, a ar . ar + ar... par D;; which equati- 
on multiplied by r, gives ar + be. + „» . 44 rar rs; from the firſt 

equation 
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A GSOMETRICAL PROGRESSION is, when a Rank, or Series, of 
numbers increaſes, or decreaſes, by the continual multiplication, or 
diviſion, of ſome equal number. | 


PROBLEM I. 


Cirven one of the Extremes, the Ratio, and the number of the Terms of 
a Geometrical Series, to find the other extreme. 


Rorz. Multiply, or divide, (as the caſe may require) the given 
extreme by ſuch power of the Ratio, whoſe exponent f is equal to 
the number of Terms leſs 1, and the product, or quotient, will be the 
other extreme. 15 | 

EXAMPLES, 


. 


equation being ſubtracted, there will remain — @ + ar” = 8s: whence, s Iz 


n — — 
ar” =a rar os) ar x ar” "Temas 
— | _ - — : (or, take any ſeries of numbers 
K. 1 —1 | ar — 4 


Whatever, as 2. 6. 18. 54. 162. 486. and their ſum will be 2 54% 1624486 
==728 : this equation multiplied by the ratio, will ſtand thus, 6+1 +54+162+420 +1458 
22184 now it is plain that the ſum of the ſecond ſeries will be ſo many times the fir 
as is expreſſed by the ratio ;—Sabtrat che firſt ſeries from the ſecond, and it will gi 
I458—2=21$4—728, which is evidently ſo many times the ſum of the firſt ſeries, 


. — 6— 
as is expreſſed by the ratio leſs 1 whence —— — = r, as was to be demon- 
trated, ) 3 


I. As the /aft term, ar any term near the laſt, is very tedious to be found by conti- 
nual multiplication, it will often be neceſſary, in order to aſcertain them, to have a 
ſeries of numbers in Arithmetical Proportion, called Indices, or Exponents, beginning 
either with a cypher, or an unit, whoſe common difference is one. 

Wx the þrf term of the ſeries and the ratio are equal, the indices muſt begin 
with an unit, and, in this caſe, the product of any two terms is equal to that term, 
fignified by the ſum of their indices. | | LANE e 

Thus ; I, 2. 85 5. 6, Cc. Indices, or arithmetical ſeries. 
| Sf x * 16. 32. 64, Sc. Geometrical ſeries ( leading terms.) 

Now, 5 76 = 12 = the index of the twelfth term, and wr, 1h 

| a3 Czom gogs ow the twelfth term. 

Bur, when the f term of the ſeries and the ratio are different, the indices myſt 
begin with a cypher, and the ſam of the indices, made choice of, muſt be one leſt than 
the number of terms, given in the queſtion ; becauſe 1 in the indices ſtands over the 
ſecond term, and 2, in the indices, over the third term, &c, And, in this caſe, the 
Product of any two terms, divided by the fr, is equal to that term beyond the firſt, 
Lignified by the ſum of their indices. 1 | c 72 

O. 1. 2. 3. 5 „Sc. Indices. | 

Thus, 5 3. 9. 27. 76 FP 729, Cc. Geometrical ſeries. 

Here, + 5 = * 11 the Index of the 12th. term. 

729 x 243 = 177147 the 12th. term, becauſe the firſt term of the ſeries and 
tbe ratio are different, by which mean a cypher flands over the firſt term. 

Tu us, by the help of theſe indices, and a few of the firſt terms in any geometrical 
ſeries, any term, whoſe diſtance from the firſt term is aſſigned, though it were ever fo 
Femote, may be obtained without producing all the terms, _ 

Morte. If the ratio of any geometrical ſeries be double, the difference of the greateſt 
and /eaft terms is equal to the ſum of all the terms, except the greatet ;—If the ratio 
be tripe the 7 ee is double the ſum of all but the greateſt;— If the ratio be qua- 
Ly e, the difference is triple the ſum of all but the greateſt, Sc. 
any geometrical ſeries decreaſing, and continued ad infinitum, balf the greateſt 
term. is equal to the ſum of all the remaining terms, ad infinitum. «SF, 
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EXAMPLE S. 


1. Ir the firſt Term be 4, the ratio 4, and the number of Terms 
9; what is the laſt Term ? 
1. „ . 
16. 64. 256. X 256 = 65550 = Power of the Ratio, whoſe expo- 
nent is leſs by 1, than the number of Terms. 
TH 65536 = 8th poxwer of the Ratio. 
Mubipl by 4 = firſt Term. 


262144 = laſt Term. 
Or, 4 X 42 262144 = the Anſauer. 
2. Ir the laſt Term be 196608, the Ratio 4, and the number of 
Terms 9, what is the firſt Term ? 


Laſ Term. 
8th. Power of the Ratio 4 = 65536)262144(4 = the fn Term. 
Or, 222144, the firſt Term: 
4 


Acarn, Given the firf Term, and the Ratio, to find any other Term 


aſſigned. 
. 


] en the Indices begin with an unit. a 
1. Wer down a few of the leading Terms of the ſeries, and 


place their Indices over them. 
2. App together ſuch Indices, whoſe ſum ſhall make up the en- 


tire index to the Term required. f 
3. MoLTiyeLy the Terms of the geometrical ſeries, belonging 
to thoſe Indices, together, and the product will be the Term ſought. 


1. Ir the firſt Term be 2, and the ratio 2; what is the 13th Term? 
1. 2. 3. 44 5 + 5 +3 = 13 
2. 4. 8.16.32 X 32 & 8 = 8192 4v/. Or, 2 X 2 8192. 

2. A Merchant wanting to purchaſe a cargo of horſes for the Weſt- 
Indies, a Jockey told him he would take all the trouble and expence, 
upon himſelf, of collecting and purchaſing 3o horſes for the voyage, 
if he would give him what the laſt horſe would come to by doubling 
the whole number by a half-penny, that is, two farthings for the 
firſt, four for the ſecond, eight for the third, &c. to which the 
merchant, thinking he had made a very good bargain, readily a- 
greed : Pray, what did the laſt horſe come to, and what did the 
horſes, one with another, coſt the Merchant ? 

[30th, or laſt Term, 

1. 2. 3. 4. 5. 6 + 6 = 127 124 12+ 6 2 
2. 4. 8. 16. 32. 64 X 64 = 4096 and 4096 X 4096 „ 64 = 
1073741824 gre. = £1118481 1. 44. and their average price was 
£37282 147. 01d, a-piece, | | 
3 ; RvuLs 


— FS > — 


| 
. 
| 
* 
4 
1 
| 
4 
' 
? 
' 
| 
1 
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urn 
When the Indices begin with a Cypher. | 

1. Wzire down a few of the leading Terms of the ſeries, as be- 
fore, and place their Indices over them, | 

2. App together the moſt convenient indices to make an Index, 
leſs by 1 than the number exprefling the place of the Term ſought. 

3. MuLTiyeLy the Terms of the geometrical ſeries together, be- 
longing to thoſe Indices, and make the product a dividend, 

4. Raise the firſt Term to a Power, whoſe Index is one leſs than 
the number of Terms multiplied, and make the reſult a diviſor, by 
which divide the dividend, and the quotient will be that Term be- 
Yoo? the firſt, ſignified by the ſum of thoſe -Indices, or the Term 

ought. 

5m Ir the firſt Term be 5, and the Ratio 3; what is the 7th Term? 
O. 1. 2. 3+ 2+ 12 6= Index to the 6th term beyond the 1ſt. or 7th, 
5. 15. 45. 135 X45 X15291125= Dividend. 

The number of Term, multiplied, is 3 (viz. 135 X 45. X 15), and 
3—1=2 is the power to which the Firm 5 ts to be raiſed; but the 24 
Poxwer of 5 is 5 Xx 5 = 25, and therefore 91125 L 25 = 3645 the 
2th Term required. 

PROBLEM 2. 
Given the firſt Term, the Ratio, and number of Terms, to find the ſum 
of the ſeries, 

Rure.—Raiſe the Ratio to a power, whoſe Index ſhall be equal to 
the number of Terms, from which ſubtra& 1; divide the remainder 
by the Ratio, leſs 1, and the quotient, multiplied by the firſt Term, 
will give the ſum of the ſeries. 


EXAMPLE 8s. 
1. Ir the firſt Term be 5, the Ratio z, and the number of Terms 
7 ; what is the ſum of the ſeries ? 
Ratio =3X3X3X3X3X3X3=2187= 7th power of the Ratio. 
Subtraft 1 | 


Divide by the Ratio leſs 1=3—1=2)2186 


Duotient = 1093 


Multiply by the firſt Term = 5 
Sum of the ſeries = 5465 
7 
Or 3 — X 5 = 9465 the Anſwer, 


2, A Shop-keeper ſold 13 yards of Cloth, on the following Terms, 
viz. 24 for the firit yard, 44 for the ſecond, 84 for the third, &c. 
I demand the price of the Cloth. 

31 oxi 


— * 2 = 16382d. = {68 5s. 2d. Anfww. 
3. A 
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\..3- A Gentleman, whoſe depghter was married on a new year's 
day, gave her a guinea, promiſing to triple it on the firſt day of 
each month in the year; Pray what did her portion amount to? 


Lint yn 265720 Guineas, Anſwer. 


** — 
4. Warar debt can = diſcharged in a year, by paying 1 ſhilling 
the firſt month, 10/. the ſecond, and ſo on, each month in a ten- 
fold proportion ? 

109 *—1—10—1X 1 = 111111111111 =£55555555555 11 A*. 

5. A Man threſhed wheat 9 days for a farmer, and agreed to re- 
ceive but $ wheat corns for the firſt day's work, 64 for the ſecond, 
and ſo on, in an eight-fold Proportion; 1 demand what his 9 days? 
labour amounted to, rating the wheat at 5/. per buſhel ?+ 

9 " 

dnfxer, 3 * 8153391688 Corns. Amount 78 0s. 44d. 

6. Ax ignorant Fop wanting to purchaſe an elegant houſe; a fa- 
cetious Gentleman told him he had one which he would ſell him on 
theſe moderate Terms, viz. that he ſhould give him a penny for the 
firſt door, 2. for the ſecond, 44. for the third, and fo on, donb- 
ling at every ſoor, which were 36 in all: It is a bargain, cried the 


ſimpleton, and here is a Guinea to bind it; Pray, what would the 
houſe have coſt him? 


1 
Aaliuex, 5 15 — * 1=687194767354.=£286331153 ½ 34. 


7. A young fellow, well ſkilled in numbers, agreed with a rich 
farmer to ſerve him 10 years, without any other reward, but the 
produce of one wheat corn for the firſt year, and that produce to be 
ſowed from year to year, till the end of the time, allowing the in- 
creaſe but in a tenfold proportion; what is the ſum of the whole 
produce, and what will it amount to, at 5s. per buſhel ? 

Anſwer, —= X10=11111111110 Corns. Amount=L 5651 8/08; 


— 1 


8. Surrost one farthing had been put out, at 6 per cent. per 
annum, compound Intereſt, t at the commencement of the Chriſ- 
tian Era: what would it have amounted to in 1784 years; and ſup- 
poſe the amount to be in ſtandard gold, allowing a cubic Inch te 
be worth (53 2s. 8d. How large would the maſs have been ? 


2150 
. 1486716346568748209435714551509890767065361 x1: 32. 


== 279808 59722 1212304 1 5079 67 12329 33594210766 Cubic Inches of Gold. 

As 355: 115 :1 260x 69,5: 5964 Earth's Diameter. 360 x 69,5 x 7964 x 1327,33 
2264492820122 Cubic miles in the Globe = 
==67273337308854741368$32000 Cubic Inches in the Globe, Then 

279802 59722121230415979571232933594210766==67273337303885474136883ac00 
==415930399840288,8 which, bowever incredible it may appear to ſome, is more than 


four 


+ Note, 7630 wheat or barley corns are ſuppoſed to make a pint. 
t Any ſum, at £6 per «ent, ber annum compound intereſt, will double in eleven 


years 


7 
| 
| 


146 GEOMETRICAL PROGRESSION, 


r bundred and fifteen millions of millions, nine hundred and thirty thouſand, eight hun. 
— and ninety ah million, —— a forty thouſand, two bundred * eigbry· 
eight times larger than the glove wwe inbabit,* 


PROBLEM 3. 
* The firft Term, the laſt Term (or the Extremes) and the Ratio given, 
to find the jum of the ſeries. 

Rur. Divide the difference of the Extremes by the Ratio leſs 
by 1: Add the greater extreme to the quotient, and the reſult will 
be the ſum of all the Terms. 

Or, Multiply the greateſt Term by the Ratio, from the product 
ſubtract the leaſt Term; then divide the remainder by the Ratio, 
leſs by 1, and the quotient will be the ſum of all the Terms. 

Ox, When all the Terms are given, then, from the Product of 
the /econd and /aft Terms ſubtract the /quare of the fr Term; this 
remainder being divided by the /ecord Term % the finſt, will give 
the ſum of the ſeries. 


EXAMPLE $. 
1. Ir the Series be 2. 6. 18. 54. 162. 486. 1458. 4374 3 What is 
its ſum total ? 
Firſt method 
Fram the greateſt Term = 4374 
Subtract the leaſt 2 


Divide by the Ratio, Ig 1==3—1= 2)4372 diff. of Extremes, 


Duatient = 2186 
Add the greater extreme = 4374 


6560 
Or, EE +4574=6560 Arfewer. 
Second Method. 
Greateſt term = 4374 
Multiply by the Ratio = 3 
Praduct = 13122 
Subtrad the leaft term = 2 
Divide bythe Ratio, leſs by 1 x ,—1= 2)13120 
Anfever 6560 
Or AL . = 6560. | Third 
3—1 


years and three hundred and twenty-five days, or 11,889 years, or 11, 89 is near enou 
then, if you divide 1784 by 1 will ee the — of ay this caſe 2 
to 150 -The Ratio will be 2, and the firſt Term 1. 
* To find the ſolid content of a globe.— See Art. 34th. of Menſuration of Solids. 
Note that ,523598is two thirds of ,785398 the Area of a Circle, whoſe diameter is 1. 
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Third Method. 
| Greateft term 4374. 
Multiply by the ſecond term = 6 
Produ = 26244 
Subtract the ſquare of the firſt Term =2 X 2= 4 


Divide the remainder by the 2d term leſs the 1 =6—2=4)26240 | 


— f 


Anfever, 6560 


br, Mt 6580. 


2. A man travelled 6 days, the firſt day he went 4 miles, gnd 
each day doubling his day's travel, his laſt day's ride was 128 miles; 
How far did he go in the whole ? 

— + 128 = 252 miles, Anſcwer. 

3. A Gentleman, dying, left 5 Sons, to whom he bequeathed his 
Eſtate as follows, viz. to his youngeſt Son £1000; to the eldeſt 
| 4. 5062 lor. and ordered that each Son ſhould exceed the next younger 

y the equal Ratio of 14; what did the ſeveral legacies amount to? 
5062,5—1000 
3.8 


+ 5062, 5 = £13187 105; Anſaver. 


b PxoOpmpL EM 4. 
. Giwen the Extremes and Ratio, to find the number of Terms. 


Rur. Divide the greateſt Term by the leaſt; find what Power 
of the Ratio is equal to the quotient, then, add 1 to the Index of 
that Power, and the ſum will be the number of Terms. _ 

Or, Subtract the Logarithm 7 of the leaſt Term from that of the 
greateſt ; divide the remainder by the Logarithm of the Ratio, and 
add 1 to the quotient, | 


| „ | 
. 1. Ir the leaſt Term be 2, the greateſt Term 4374, and the Ra- 
tio 3, what is the number of Terms? 7 1 
Divide by the leaſt term = 2)4374 = greateſt term. 


3X3%3X3X3X3X3 = Nuetient 2187 = 7th piriver; then 
7 +18 the An/aver. | Anm | 
| L H h Or, 


t LocanrTaMs are artificial numbers, the addition of which anfwers to multipl- 
cation of whole numbers, and ſudtraQion, to diviſion. 2 PENIP: 
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Or, 
From the logarithm of the greateſt term = 4.64088 
Subtrad the logarithm of the leaſt term = 0.30103 


— ͤͤwĩm—U— 


an 
* = ths: — "I = -47712)3-33985(7 +1 8, 4 
3 33984 


| I 
2. A Gentleman travelled 252 miles, the firſt day he rode 4 
miles ; the laſt 128, and each day's Journey was double to the pre- 
ceding one; How many days was he in performing the Journey ? 


PROBLEM 5. 

Given the leaſt Term, the Ratio, and the ſum of the ſeries, to find 

the laſt Term. | 

Rur k. Multiply the ſum of the ſeries by the Ratio, leſs 1, to 
that Product add the firſt Term, and the reſult divided by the Ra- 
tio, will give the laſt Term. 

EXAMPLE 5. 

1. Ir the firſt Term be 2, the Ratio 3, and the ſum of the ſeries 
6560; what is the laſt Term? | | 
C Sum of the Series = 6560 
Multiply by the Ratio leſs 1 = 2 


Product = 13120 
Add the leaft term = 2 


Divide their ſum by the Ratio = 3)13122 


4374 A 


Or, — me — = 4374 Anſwer. 

2. A Gentleman performed a Journey of 252 miles ; the firſt day 
he rode 4 miles, and each day after the firſt, twice ſo far as the day 
before ; How far did he ride the laſt day ? 


— —— = 128 miles, Anſaver. 


EDS PROBLEM 6. | 
Given the leaſt Term, the Ratio, and the fum of the ſeries, to, find the 
number of Terms. | 
R ul k. 
To the product of the ſum of the ſeries and the Ratio minus 1. 
add the firſt Term, which ſum, divided by the firſt Term, will give 
that power of the Ratio ſignified by the number of Terms. 
Os, From the Logarithm of the ſum of the ſeries plus the firſt 
Term, multiplied by the Ratio minus unity, take the Logarithm of 
the firſt Term, the remainder, divided by the Logarithm of the Ra- 
tio, will give the number of Terms, 1 Ex AML 


— 


e 


= 
F 
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N ET AMG ILE. 
Ie the leaſt Term be 2, the Ratio 3, and the ſum of the ſeries 
30; what is the number of Terms ? | 


| Sum 80 
Multiply by the Ratio boſs 1==3——=1== 2 


| 160 
Add the firſt Term 2 
Divide by the firft Term 2) 162 
81 which, found in the 
Table of Powers, it the 4th power of the Ratio, therefore thi number 
of Terms is 4+ a 
By Logarithms. 
Sum= 80 
Add the firft Term 2 


| 82 

Multiply by the Ratio tft 1=13—1= 2 
| Logarithm of 164= 2.21484 
Subtrad the Logarithm of the firſt Term 30103 


Divide by the Logarithm of the Ratio .47712)1 -91381(4 Anſuo, 
| 19054 


533 


PROBLEM 7. 


Given the Extremes, and the ſum of the ſerits, to find the Ratio. 


RuLe. From the ſum of the ſeries ſubtract the leaſt Term; di- 
vide the remainder by the ſum of the ſeries minus the greateſt Term, 


and the quotient will be the Ratio. 
EXAMPLE S. 


1. Ir the leaſt Term be 2, the greateſt Term 4374, and the ſum 
of the ſeries 6560; what is the Ratio ? 
Sum of the ſeries = 6560 
Subtrad the leaſt Term 2 


Divide the rem. by th the — | | 
iric, ninu the g, Tom Jui) 5583 df 


2. A 
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2, A Debt of {252 was paid in Geometrical Progreſſion, the 
fixſt payment was £4 and the laſt L128 ; In what Ratio did the 
payments exceed each other. | 

| | Anſwer ASL; „ Viz. a double Ratio. 


252—128 
PROBLEM 8. . 


Given the Extremes, and the ſum of the ſeries, to find the number of 
ern,. 

Ru Lz. 1. From the Logarithm of the laſt Term ſubtract the Lo. 
garithm of the firſt, and make the remainder a dividend. 

2. SUBTRACT the Logarithmof the ſum minus the laſt Term from 
the Logarithm of the ſum minus the firſt Term, and make the Re- 
mainder a Diviſor. | 

3. Divive the Dividend by the diviſor, and the quotient plus 1, 


4 


will be equal to the number of Terms. 


EXAM PL E. 
Ir the leaſt Term be 2, the greateſt Term 4374, and the ſum of 
the ſeries 6560 ; what is the number of Terms ? 
8 From the Logarithm of the greateſt Term 3.64088 
Tale the Logarithm of the leaſt Term = 0.30103 


— — nn mnt, 


Dividend = 3.3398; 


From the Logarithn of the ſum minus the firſt Term = 3.81677 
Tale the Logarithm of the ſum minus the laſt Term = 3.33965 


Diviler = 47712 
Then, .47712)3-33935(7+1=8 The Anſwer. 7 
3 33984 | 


— 


L. 4374—L. 2 * 
K 


PROBLEM 9. 
The firſt Term, the number of Terms, and the laft Term given, te find 


the Ratio. 


Rur. Divide the greater Extreme by the leſs, and extract ſuch 
Root of the Quotient, whoſe Index is equal to the number of terms, 
leſs 1. Or find the quotient in the Table of Powers, the root of 
Mich is the anger. 5 

EXAMPLE 8. 

1. Grvax the Extremes 2 and 4374, and the number of Terms 
$; what is the Ratio? MED, OT R927] oh EO MRP EI IEN; of 
* 1 ,053V <5 -< 4th Divide 


Or, 


P 
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Divide by the laaſt Term = 2)4374 = greateſt Term, 
SS i 7 | 


x v 2187 = 3 
MT 
Or, — = 3» The Anſwer 
PROBLEM 10. "Ov 


The extremes and number of Terms given, to find the ſum of the Series, 

RvuLs. 1. Subtract the leaſt Term from the greateſt, and make 
the difference a dividend. | 

2. Divivs the greateſt Term by the leaſt, and extract ſuch Root 
of the Quotient, whoſe Index is equal to the number of Terms 
lefs 1; take 1 from the ſaid Root, and make the remainder a Divi- 
ſor.— (Or find the Quotient in the Table of Powers, which will ſnew 
the root, from which ſubtraR 1). : 

3. Divive the dividend by the diviſor, and the greateſt Term, 
added to the quotient, will give the fum of the Series, ' IE 


ENA W ... 
Gry the Extremes 2 and 4374, and the number of Terms 8; 
what is the ſum of the ſeries ? 
From the greateſt Term = 4374. | 
Tale the leaſt = 2 
Make this remainder à dividend 4372 


— 


Di vide the greateſt Term by the leaſt 274374 


And extrad the 7th Root of the Quotient, W 2187 3» Then 
z3z—1= 2)4372 


Quotient = 2186 
Add the greateſt Term = 4374 


Anfeer, 6560 
4374—2 
Or, 4374 + — 6568 
4324 


PROBLEM II. 
qi wen the Ratia, the number Y, 7. ＋ and the greateſt Term to find tb 
ea erm, d 
Ru1e. Divide the greateſt Sid by ſuch power of the Ratio, 
whoſe index is equal to the number of Terms, lefs 1, and the quoti- 
ent will be the leaſt Term, 5 | 
EXAMPLE 
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| EXAMPLE. 
Ir the Ratio be 2, the number of terms 6, and the greateſt 
term 128; what is = leaſt 3 | 
Divide the laſt term by 2X2X2X2%21 __ 
= 5th. power of the Ratio 3 = 32) 1 4 the Anſwers 
— 


128 
Or 77 — As 


PROBLEM 12, 


Given the Ratio, the number of Terms, and the greateſt Term, to find 
the ſum of the fories, _ 

Ru L. 1. Divide the greateſt Term by ſuch Power of the Ratio, 
whoſe Index is equal to the number of Terms leſs 1 ; take the quoti- 
ent from the laſt Term, and make the remainder a dividend. 

2. Dryros the dividend by the Ratio leſs 1, and the Quotient, 
added to the greateſt Term, will give the fam of the Series. 


EXAMPLE, 


Ir the Ratio be 4, the number of Terms 6, and the greateſt Term 
3072; what is 8 ſum 5 — Series ? | 
Divide the term by the ] _ 
eb Pater # th Ratio ; 4X4X4X4X451024)3072(3 
| 3072 
From the laſt Term = 3072 
T ake the Quotient = 3 


Divide by the Ratio leſs 1 = 4 — 1 = 3)3069 


— — 


f Quotient = 1023 
Aud the greateſt Term = 3072 
Anſwer, = 4095 
. — 222 
Or 3072+ — = 4095. 
21 
PROBLEM 13. 


Given the Ratio, the number of Terms, and the ſum of the ſeries, to 
| find the leaſt Term. 

RuLre. Divide the Ratio, leſs 1, by ſuch Power, leſs 1, of the 
Ratio, whoſe Index is equal to the number of Terms, and the quo- 
err multiplied by the ſum of the ſeries, will give the leaſt 

erm. 


ExAurrI. 


GLOMETRICAL PROGRESSION. *49 


LT XAmSLLE 5 | 
Ir the Ratio be 4, the number of Terms 6, and the ſum of the 


Series 4095 ; what is the leaſt Term? 


AX 4% 4X 4X 4X 4524996, and 4096—1==4095, — the Ratio 4% 1, 
divided by 4095, 1 2 x = Anfavers 


— 


5 ; 
4995 4995 1 4095 


4—1 
Or "=" X 4095223» 


PROBLEM I4- 

Niven the Ratio, the number of Terms, and the ſum of the Series, to 

find the greateſt Term. 

Rvur.r. 1. Subtra& that Power of the Ratio, which is equal to 
the number of Terms leſs 1, from that Power of it, which is e- 
qual to the whole number of Terms. 

2. Divips the Remainder by that Power of the Ratio minus unity 
which is equal to the number of Terms, and the quotient, multipli- 
ed by the ſum of the ſeries, will give the greateſt Term. 


Ex AMP L E. 


Ir the Ratio be 4, the number of Terms 6, and the ſum of the 
ſeries 4095; what is the greateſt Term? 


From 4 X4X 4X 4X AXA = 40g 
Subtract 4x 4X AX A&X4 2421024 


Divide by 4—1 = 3072 = — bich, multiplieg 
by 4 4095 a: plied by 


\ 


the ſum, is . * N 3972 the Auſcuer. 


\ 6 RR. 4095 
46—4 . x | 
Or * X 4095 = 3072» 


Taz two laſt Problems may be ſolved by one ſhort operation 
thus; Divide the ſum by the ratio, and the remainder after the 
operation will be the leaſt Term; then take the quotient ffom the 
ſum of the ſeries, and the remainder will_be the greateſt Term. 


For the leaſt Term. For the greateſt Term. 
40 4095 (1023 Quotient From the fum = 4095 
4 * | Subtract the Quotient = 1023 
og Anſwer, 3072 
| 
15, * : 
12 


Aar. 3 80 | Parten 15. 
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«8 GEOMETRICAL — — 


PROBLEM 15. 
Gin the Ratio, the laſt Term, & the ſum of the ries, to find the firſt Term. 
R uv L x. 
Fxox the ſum of the ſeries take the laſt Term, and multiply 
the remainder by the Ratio; then take this product from the ſum 
of the ſerics, and the remainder will be the firſt Term. 
37 id of 
Ir the Ratio be 4, the laſt Term 3072, and the ſum of the Se- 
ries 4095 ; what is the firſt Term? 
From the ſum = 4095 
Take the laſt Term == 3072 
— 
Remainder = 1023 


Multiply by the Ratio = 4 


Subtral? 4 4092 from the * 


And the remainder z is the Anſever. 


P R O B I. EM 16. 
* the Ratio, the laſt Term, and 7 ſum of the fries, 70 a the 
| number of Terms. 
1 
1. MvurT1ÞLY the difference between the ſum and the laſt Term 
by the Ratio, and note the product. 
2. SUBTRACT this product from the ſum, and note the remainder. 
3. Frou the Logarithm of the laſt Term ſubtract the Logarithm 
of the remainder. 
4. Drvive this laſt ®mainder by the Logarithm of the Ratio, 
and the quotient, plus unity, will give the number of Terms. 
X A M.P L E. 
Ir the Ratio be 3, the laſt Term 54, and the ſum of the Services 
803 what | is the number of Terms ? | 
From the ſum == 
5 Tale the laſt = 54 
Remainder = * 
Multiply by the Ratio = 2 


Product = 78 
From the ſum 80 
Tale the Product = of 8 
Remainder = 2 
From the Logarithm of 54. = 1.73239 
Take the Legarithm of the remainder = 30103 


Divide by the Logarithm of the Ratic==.47712)1,43136( 7 +1=4 Aus. 
PROBLEM 


GEOMETRICAL PROGRESSION; 25 
PROBLEM 17 and 18. ; 
Given the number of Terms, the laſt Term, and the Jum of the feria 1 
find the firſt Term and the Ratio. | | 
Taz ſolution of theſe two Problems veng very tedious by the 
"Theorems, they may be ſolved by a very ſhort operation; thus, 
Divide the ſum of the ſeries by the difference between the ſum and 
the laſt Term; the quotient will give the Ratio, and the remain- 
der, after the operation, the firſt Term. EXAMPLE. 
The following T able exhibits a ſummary wiew of the dactrine of Geome- 
trical Progreſſion. 


— 
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5 1 _ 3 : ; | 
i5 OFOMETRICAL PROGRESSION, 
the number of Terms de 4. „the laſt Term 54, and the ſum 
or the ſeries 80; Required the firſt Term and the Ratio? 
From the ſum = 80 
"Take the la Term = 54 


Divide by the difference = 26) 80(3 the Ratio. 


78 
P rn 
Caſe | Given | Required | Solution. Wh: 
2 * ana. abt 
| £ 2 r 2 4 | 
= _ 4 | 
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3 y * 4 2 | 
| 1 3 nnr F or leaf term. 
1 7 [== Laff or greateſt term. 
2 Sum of all the terms, 
| Here n=Nu er of terms. | 
: r=Ratio, | i | | 
: int 4 L=Legarithme — mana 
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SIMPLE. INTEREST. 


Ex TER ES is a premium allowed by the borrower of any ſum of 
money to the lender, accorfling to a certain rate per Cen-. agreed on, 
which by law is. ſtated at £6, that is, £6 for the uſe of C 109 
for one year, &c. ; 

Paiste Al is the money lent. 

Rar is the ſum per Cent. agreed on. | 4 
- AmounT is the principal and intereſt added together. 

InTEeREsT is of two forts, fimple and compound. X 

Stur Intereſt! is that, which is allowed for the principal lent 
only. | | 

Nee. The rules for Simple Intereſt ſerve alſo to calculate Com- 
miſſion, Brokerage, Inſurance, purchaſing Stocks, or any thing 
elſe rated at ſo much per Cent. 

GN EKL RUE. | 

1. MuLT1eLy the principal by the Rate, and divide the Product 
by 100 (or, which is the ſame, cut off the two right hand figures 
in the pounds, which muſt be reduced to the loweſt denomination, 
each time cutting off as at firſt) and the quotient will be the anſwer 
for one year. 

2. Fox more years than one, multiply the Intereſt of one year by the 
given number of years, and the product will be the anſwer for that time. 

3. Ir there be parts of a year, as months, or days, work for 
the months by the aliquot parts of a year, and for the days, by the 
Rule of Three Direct. or (which is ſufficiently exact tor common uſe, 
allowing 30 days to the month, take aliquot parts of the ſame. 


9 1 ID 2 - the given number 
8 multiply 7 of months, cutting 
NoTz, when} 6 I che prin- f (ere 
the Rate per Cent. ä | 
> 4 cipal by 4 ed, and you will have 
P 5 1 3 Li | the Intereſt for the. 
LC 2 2 given time. 
, EXAMPLE 5s. | 
1. What is the Intereſt of {573 13 9 for one year, at C 6. per 
Cent. per Annum ? RI ITS 
573 13 97 
6, 
34]42 2 9 
20 
8142 
12 
5173 
4 


: | 2 47% 34 8 5 2. Waar 


22 SIMPLEINTEREST: 
„ WrarT is the Intereſt of £ 329 17 62 + for 3 years, 7 months, 


and 12 days, at (5 per Cent, per Aunum ? 


4. . . Or ibu e 
329 17 62 * 
5 1 £ 20 4. Fo d. 
8 £5 T | 329 17 6+ 
16149 7 84 | | 
20 | | | 16 9 104 
9187 6 months z | * 
* 11 49 9 73 
2 10 days 4 8 4 114 
1052 2 days 4 A 
+ | 1 | 9 + 
83 5 a3 .. 
9 1 x 
Tas © £59 | 13 lh 
Then I; 
16 mouths 4 16 9 10.4 Jr of 1,907 I 
| > 3.5 oy oe 
FS. * 
| 49 9 7 ditto v1 3 years | 
| 1th |; 8 4 11.2 ditto of 6 months 
10 days Fi 1 7 p dittoof 1 month > 
2 days 4 9 14 ditto of 10 days 
2 I 94 ditto of 2 days 
| £ -+. Y. m. d. | 
' 59 13 : 2 


3-Wrar is the Intereſt of £ 439 ? 12 9z at £6 per Cent. per An. 
gum, for 16 months ? 
4. 4. 4 


39 12 
. eie of ment 


An. £35]17 2 4 


3. 3142 
12 A 

4. 58 

4 Pe 4 War 


$TMPLEINTEREST: 253 


4. Wnar is the Intereſt of J 591 15 94 for 15 months, at C8 
fer Cent. per Anuum i og the number of months» 
 £59h7 17 84 
| 20 


5. 3157 
12 


FA 6192 
4 


gt. 370 


5. Waris the Intereſt of £347 7 5 Tat (4er Cone. 
Annun? 5==23 the number of months 


£17136 17 34 
20 


4. 7137 
12 


d. 4147 
4 


grs. 1490 
6. Wa ar is the Intereſt of (517 15 4 for one month at (6 


fer Cent. per Aunum ? 450. £2 11 9 


£L * 


' 7. Or £457 12 84 for 2 months at £6 per Cent. per Annum ? 


45. £4 116 5 
8. Or £347 5 9 for 3 months at £6 per Cent. per Anum? © 
Anſ. £5 4 2. 
9. Or L£ 397 19 for 4 months at £6 per Cent. per Annum? 
as "+, 19 2. 
10. £508 10 5 4 for 5 months at C 6 per Cent. per Aunum i 
Anſ. £12. 14 4% 
11. £719 19 4 far 6 months at C 6 per Cent. per Annum ? 
| Anf. £ 21 11 114 
12. £ 396 5 10 far 7 months at £6 per Cent, per Annum ? 
Anſ. £13 17 44 
13. £517 11 11 for 8 months at £6 per Cent. per Annum? 
Anſ. C20 14 04 
14. C246 5 8 4 for 9 months at £6 per Cent. per Annum ? 
Anſ. L11 2 9 
15. £195 15 5 4 for 10 months at C 6 per Cent. per A ;? 
| $206 42. £91594 
16. 


26 SIMPLE INTERES Tr. 
16. e 12 6 + for 11 months at £6 per Ceut. per Annum i 


Au £38 354% 
17. L509 9 2 for 13 month at £6 per Cent. per Annum ? 
Anj. £33 238 
18. £317 17 8 f for 14 2 at £6 per Cent. per Annum ? 
446. £22 5 — 
19. L443 10 3 for 15 months at [6 per Cent. per Annun ? 
4. £33 5 3. 
20. £293 7 9 for 16 months at £6 per Cent. per Aunum ? 
426. £239 5 
21. £333 13 34 for 17 255000 at £6 per Cent. per Annum ? 
A £28 7 23 
22. L517 6 6 for 18 months, at {6 per Cent. per Annum? 
An. £46 11 2 
23. £347 11 75 for 19 months, at £6 per Cent fer Annum ? 
Anſ. £33 00 04 


24. £419 12 5, for 20 months, at £6 per Cent. per Annum ? 
Anſ. £41 19 24 
25. £537 13 5x for 16 months, at C per Cent. per Annum ? 
Arſe £64 10 44 
26. £197 19 1x for 15 ESR at C8 per Cent. per Aunum ? 
A. £19.15 104 


27. L217 10 4x for 18 ere at {4 per Cent. joy Annum ? 


Anſ.. £13 10} 
28. (327 15 9 for 16 months, at {3 per Cent. * Annum ? 
Anſ. (13 2 23 
29. £487 16 44 for zo months, at £2 per Cent. per Aanum ? 
47 £24 7.9% 


30. C1 for 1 year, at 6 per Cent. per Aunum 

Anſ. 17. 2d. 11er. 
31. £517 12 8X for 5 years, 11 months and 25 days, at C6. per 
Cent. fer Annum ? Anſ. £186 19 * 


SIMPLE INTEREST 'By DECIMALS. 253 
A TABLE of RAT108, from one pound, &c. to ten pounds. 


[Rate per Cent. |Ratios. [Rate per Cent. |Ratzes. Kate per Cent, |Ratios\ 
W 0¹ 4 04 7 0 
Iz | 0125 4x | »0425 |] 7% | »0725 

Is | 015 4x [0.5 7s 5075 
iz „n%5 4x 0475 7% . | +9775 
2 02 0 8 „8 
27 0225 5+ 0525 8; 0825 
22 025 52? 055 81 „085 
24 0275 5+ | »9575 84 „0875 
3 | 93 6 J 9 | 09+} 
* 0325 55 5062 5 | 9% | 292 
31 | 035 |* „6 „065 1 
3 i» 375 64 © ©0675 | © © 04 | ,0975 
| e TTY 


RaT1o is the Simple [tereſt of Ci for 1 year, at the rate per 
Cent, agreed on. 


A TaBLE for the 2 finding the decimal parts of a year, equal to any 
number of days, or quarters à year. 


"Dens] Detimal pare Days [1 Decimal parts | Days | Decimal parts. 

1 1 ,00274 10 | ,927397 100. | ,273973 

2 | 2295479 20 | 954794 200 | 547945 

3 08219 30 082192 300 „821918 

4 |} z©10959. 40 | ,log589 2 1.00 oO | 
5 „013699 50. „136986 - of @ year =325 

6 43016438 60 164383 : of a year =15 
7  ,019178 70 | ,191781 2 of a year =,75 

8 5021918 80 219178 

9 024537 | go — 55 

Cusn 1. 


The Principal, Time, and Ratio are given, to find the Intereſt; and bed, 


Rv1..—Multiply the Principal, Time and Ratio continually to- 
her, and the laſt product will be the Intereſt, Commiſſion, Bro- 
age, &c. to which add the Principal, and the ſum will be the 
amount. | 
EXAMPLES. 
1. Required the amount of £837 10s. at £6 per Cent. per An- 
ns for 5 years ? Principal 


1 The following Theorems will ſhew all the poſſible caſes of Simple Intereſt : where 
S principal, e==t1me, r and a g= amount. 


1. free. U. f. 1. . iv, = t 


2% SIMPLE IN TEREST vy DECIMAL: 


Principal 5375 
' Multiply by the Ratio = ,06 


, Product 32,250 
A by the Time - 5 


Intere/t = 161,250 
Ad the Principal = 537,5 


Amount = £698,75 
| 20 


| 15,00 . 155 
Or; 537-5 X,06X5+537,5=£698 15. 
2. War is the 2 Intereſt & £917 165. at C5 per Cent. per 
ger Anſwer, £321 J. 7d. 


3. War —— of £391 17s, a £45 per Cent. per An- 


num, for 3x years? ' "Anfaver, L440 25. 1124. 

4. Waar is the amount of £235 3s. 9d. at £54 per Cent. per An- 
num, from March 5th, 1784, to November 23d. 1784 ? 

Anſwer, £244 25. 434. 

5. Ir my Correſpondent is to have £24 per Cem; what will his 

Commiſſion on £785 15s. amount to? Anſwer, "£19 125 103d, 


6. War will be the Intereſt and amount of £445 105-in 3 years 


and 129 days at £8; per Cent. per Annum ? 
Anſever. Intereft, £126 193. 85d. and the amount s. 824. 
. Ir a Broker iſpoles of a Cargo for me, to the £573 90. of 
£657 107. on "Commiſſion at 14 per Cent. and procures me another 
Cargo of the value of £817 155. on Commiſſion at £13 per Cent. 


lard will his un on 1 both Cargoes, amount to ? 


Auſæuer, £22 57. 63d, 
C A8 E 2. 


The Amount, Time, and Ratio given, to find the Principal. 
Rur. Multiply the Ratio by the Time; add unity to the Pro- 
duct for a Diviſor, by which ſum divide the amount, and the quo- 
tient will be the My 1 
XAMPLE $8, 


1. Waar Principal will amount to £1045 145, in 7 years, at £6 
zer Cent. fer Annum ? 
Ratio = ,06 
Multiply by the Time.= 7 
Produ = = 142 
Add 1 


2 
— 


Divifer 1, 42) 1045, (736, 4084 =[736 8, — 


SIMPLE INTEREST ov DECIMALS: 49 


Or, zs 8. 24. Anfeer. 


,06X7+1 
2. War Principal will amount to £3810 in 6 yeats, at £44 per 
= per Annum ? Anfewer, £ 3000. 
War Principal will amount to £666, gs 044 in 34 years, 
at 757 Cent. per Annum ? Anſwer, (563. 
. 7 Principal will amount to £335 75: 3. in 3 years and g7 
gays, at £9x per Cent. per Annum ? Anfwer, £247» 
CASE 3 


The Amourt, Principal, and Time given, to find the Ratio. 
Rui es. Subtract the Principal from the amount; divide the Re- 
mainder by the Product of the Time and Principal, and the Q- 
tient will be the Ratio. 


EXAMPLE s; 


oy 


1. Ar what Rate per Cent. will £543 amount to £705 187. in 


years ? 
From the Amount = 705,9 
Take the Principal = 543 


Divide by 543 XK 5 22715) 162,90(,06 
4 s YO 


5 ,06=L6 the {nfiver. 
543X5 £ 
2. AT what Rate per Cent. will £391 175. amount to £449 35. 12,944r; 
in 34 years ? Anſeuer, (41. 
3. Ar what Rate per Cent. will £413 12s 64amount wo £508 35. 84. 


in 41 years ? /wer, £63. 
4+ 45 what Rate per Cent. will £3000 amount Sn 


C A3 Kn 


| __ 
The Amount, Principal, and Rate per Cent. given, to find the I. 


Rur. Subtra& the Principal from the Amount; divide the Re- 


mainder by the Product of the Ratio and * and the Wo 
tient will be the Time. , 


„ 


1. Ix what Time will amount to C/og 187 at £6 | Grab: 
* - £543 £705 187. at £6 per 


From the Amount = 705,9 
Take the Principal = = 543 


Divide by 543 K, 06 = 32,58) 162,9(s Jears; A 


1629 
7 755 We 
K E 


2. In 


——ͤ—᷑„.—̈ 


. * 
—— — — cu... — 
4M — ̃ ——_ = . — 
2 — — — — * - <p 
— ll — a - 2 
— — 
* * 


1 
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2. In what time will £3000 amount to £3810at 45 per Cent. per 
Annum ? 5 | Anſeæver, 6 years, 
3 In what time will £391 17s. amount to £449 3/14,834qr. at £ 4+ 


per Cent. per Annum it Anjwer, 34 years. 


To find the Intereſt of any ſum, at 6 per Cent. per Annum, for 
any number of months. | | 
Rvu1e. If the months be an even number, multiply the princi- 
pal by half that number : and if the months be uneven, halve the 
even months, to which annex 55; ; thus, the half of 19 is 9,5 and 
multiply the Principal as before, cutting off two figures more at 
the right hand, than there are decimals in both factors, which reduce 
to farthings, each time cutting off as at firſt 
4+. WRA is the Intereſt of £345 16/6 for g years and 11 months, 
at 6 per Cent. per Annum ? M. 
, 9 11 
Dun | 12 


2) 119 months, 


345,825 59,5 No. of months 
= Ss - - 
1729125 
3112425 
1729125 


* £205,765875=L205 15 34 Au. 
Prin ipal 345 16 6 is 


Amount = L551 11 94 


A TapLt of decimal parts for every day in the twelfth part of a 
year, which conſiſts of 365% days. 
2 pts. Day dlc. 777. Day: dec. pts. Day: ec. pri. Day: Aec. pts. 
n | 13] -427 [19] 624 | 25 | Bar | 
2 | ,066 8 „263 | 14 | 24 6 | 20 | ,657 | 26 | ,854 
3 | -0998 | 9 | ,296 | 15 | 493 | 211,69 | 27 | ,887 - 
4 | -131 | 10 | ,328 | 164 ,526 |.22 | ,723 | 28 | ,92 
5 
6 


164 | 11}. ,361 | 17 | 558 | 23 | ,75% | 29 | 953 
97 [12 394 | 18 | ,591 | 24 | ,788 | 30 | ,986_| 


To find the Intereſt of any ſum, either for months, or months 
and days, at 6 per Cent. per Annum, 
| RN,. 
Murr the Principal by the number of mont for months 
and parts, anſwering to the given number of days in the Tens 


„ * 1 


— = 
7 


\ S 


* 
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and cut off one figure at the right hand of the product more than 
is required by the rule in decimals, and the product will be the In- .. 
tereſt tor the given time in ſhillings and decimal parts of a ſhilling. _ 


1. Wnar is the Intereſt of 2. Wuar is the Intereſt of £250 


£100 for a year? 19/ for 19 mouths and 7 days? 
Principal = 100 Principal == £250,5 
Multiply by the months = 12 * - .» Tame = 19,23 
Anſwer, 4. 120|-=£5. 7515 
Note, This table may allo be | 5010 A 
uſed for the parts of a year, in 22545 
Compound Intereſt, after having 2505 
worked for whole years. 
426. £481,715 
.= £24 198 1 
Another method of calculating Intereft for months, at C, per Cent. per 
Annum. | 
R UI E. | : 
IF the Principal conſiſt of pounds only, cut off the unit-figure, 1 


and, as it then ſtands, it will be the Intereſt tor one month in ſhil- 1 
lings and decimal parts :—If it conſiſt of pounds, ſhillings, &c. re- [1 
duce the ſhillings, &c. to decimals, which, with the unit-figure of it 
the pounds, will be decimal parts of a ſhilling. | it 


EX AMP LES. 


1. War is the Intereſt of 2. Wu oy is the Intereſt of 1 " 

175 for 5 months? (255 16/. for 7 months. | . 
a £175=17,5/h4.=Intereſt for 1 S ͤ!bill. ©, { | 
month. | £255 16=25,58 Int. for 1 months 1 

17,5 A = 
Multiply by the tim 5 ? 
| — 0 2, 0] 179, ob 
24087, 5 


£8 19% 45 


An. =£4 7/6 
To find the Intereſt of any Sum, at £6 per Cent. per Aunum, in 
Dollars. | | 
R ul . 


Dryzp the given Sum by 5, and the Quotient will be the In- 
tereſt fox a year in dollars and decimal parts of a dollar. Or multi- 
ply the Principal by 2, and the Product, (having the unit-figure of 
the pounds cut off) will be the Intereſt, as before. 

þ EXAMPLES, 


_ - —— N — —ũ—möt— —⅛ 5 * 
— — _ — — 
* py” ng” —ů bas mt — £4 fox eo SE —_ —— —-—: — äↄ— 
4 A — * 


4 * 


" 


„ 


— — 


3 


— 


abo. SIMPLE INTEREST By DECIMALS, 


| EXAMPLE S. 
1. Waar is the Intereſt, in 2. Wnar is the Intereſt of 
dollars, of £175 for a year? £255 16/: in dollars for a year! 


175 | 5)255,8 
2 a — 
— EY 51,16 dol. as 
Hof. 35,0 Dollar 9255 * before, 
Or, I — 
2 — Hnſ. 51,16 Dollars. 
35 Dollars as before. 6 
906 fr lars, 
Rules for calculating Intereſt for days, 
8 RULE , 


Moor rirrr the given Principal by the given number of days, 
and that Product by the Rate on the pound: divide the laſt Product 
by 365 (the number of days in a year) and it will give the Intereſt, 


ExXAMPL X. ; 
_ Waar is the Intereſt of £360 19/ for 175 days, at 6 per Cem. ? 


| * 60, X17 x ,o6 
"i — 72 — = £10,37=£10 7/45 Anſeo, 


RVU TLZ 2. | 


 , MurrT1yLy the given principal by the given number of da 
" and divide the Product by 6083, for £6 per Cent; (the number o 
_ Hays in which any Sum will double, at that Rate) the Quotient will 
® give the Auſwer, „ 


E xX AMG L E. 
Wrar is the Intereſt of £327 19/ at 6 per Cent. per Annum for 


210 days? 
| 27,5 X210__ 
| 2885 Ci 6/ Aub 


Rake for making a Diviſor for any Rate per Cent. 
MuLTiely 365 by 100, and divide the product by thę rate, 


Thur, for 6 ger Cent, = bosg divifr. 


For 5 per Cent, 25x19 7300 divifer, Oe. 
—_ PNAs 


— 
. : 
2 . 


SIMPLEINTEREST H DECIMAL S-, 26a 


1 


pranars the moſt convenient way to calculate at 6 per Cant. is 


firſt to do it for 5, and then add one-fifth of the quotient to itſelf; 


becauſe by cutting off the two cyphers in the diviſor, you have to 
divide only by 73. | 5 
Hence, when Intereſt is to be calculated on caſh accounts, ac- 
counts current, or any other accounts, where partial payments 'are 
made, or partial debts are contracted ; multiply the ſeveral balances 
into the days they are at intereſt, and the ſum of theſe products, 
divided as above, will give the intereſt at £5 or £6 per Cont. and 
for any other rate, make the proper addition or deduction z or find 


a diviſor, as before directed. 


Ex AMY TL . 


Ox the iſt of January I lent £450 10 6, which I received back 
in the following partial payments, viz. on the 14th of January, 


£57 119; on the 7th of February, (39 3 10; on the 19th of 


arch, £63 5 2, on the 4th of April, C45 on the 26th of April, 
£19 12 6; on the 12th of May, £100, on the 1oth- of June, 
£60 7 3; and on the firſt of Auguſt, £65 20; what Intereſt is 
due at 6 per Cent. N | | * 


S 
9 


Dates, * 3 4 2 4. * £ 4. 
T t on geman ” - — 110 0 
N Rur |. 37 wo 
a Baſance 292 189 124 9430 10 
Felraary | 7 Received in part | 39} 3420 
Bal. 14117140 1414 t6 8 
March | 19] Received in part - » = 2 512 
Bat, 2 % 6 e 
April |a | Reed in bmw. 9 So | 
Bal. urls > [ia 6 
Ditto 26 Received in part = - 180 * 
Bal, 225 5 li 16 
„ e l fs eh 24 vis * 
Bat. 5 o 36% „ 
U F 
| Bal. | 65] rofo [62 4661 © © 
Auguſt 1 Received in full of the principal | 65] 1010 | | 50560 13 
73400 


8 CD a PY we 
E 


8 . 
„ 


" — =_ = $ — — = = ry a _ - a a 
— | X "— A TD ay 1 * = — TY Ss 4 eC n . — 
l - I 7 2 7a | A as = - j=— = - W 5 * — E * 
— = ee . * = x | | * nh LE * g 2 ho p —_—_ 
Nr PRO - =_ 9 = * od _ l = . * Fa Dn : - q 9 
. 8 2 rr r "hn Su. a "EROS — 8 <q 5 r 
9 E * — y 5 F — 3 * - - I l . * 2 LY : * 4 my E y 5 * | 4 wn o = 
: px. a4 * — —— as -—— - x — N — y N %. „ * f 
a — ” = — > — — — G 


* N f 
* nn b 
F ·˙ wVWw-.---ͤ̃ ͤ m ·—Pii—ũ 


## \SIMPLE INTEREST »y DECIMALS. 


* 4s (s) 
73,00) 505,60 13 5(6 18 65 Int. 41 5 per Cent. 
4538 2 


31352, 13 
73 
622 
584 
3813 
12 


45761 
438 


4 — ſDßJ 
1961 
1 eee 

— 


17844 
73 


—— 


54 


Dates. 


ö 


Ditto 


November 


17 


12 
27 


20 a 


137 


15 


1 7 8x 


— 


£8 6 24 ditto at 6 per Cent, 


———— 


| 


I have given Peter Truſty a Caſh Credit for 
£1000, in conſequence of which, on the 12th 
of May, I paid his bill for 4 250; ditto 27th, 
paid his draught for (280; June 21ſt, he gave 
me a bill on the Maſſachuſetts Bank at ſight for 


- £290; July 17th, he paid me per Receip: £70; 


Auguſt zoth, he drew for {750 at ſight ; ditto 
|, he paid 8 co; Sept. 15th 
e drew at ſight for {135 ; and 3d of October 

for £175 ; October 29th, he paid me per Receipt 

£250 ; and November zd. (125; November 


12th, he drew at ſight for £375, and ditto 18th, 
for £125; January 1ſt he paid me 7 Receipt 


£290, and 2oth dittv £210.—On t 


e 1ſt of 


March following he demands a ſettlement ; 
what is then due to me, Intereſt at 6 per Cent.? 


L. Days. Products. 


Paid his Bill - - 250 | 15 | 3750 
Paid his Draught - 280 My: 
Bal. | 550 2650 
Receiyed in part Joo g . 
Bal. 240 46 | 11040 
Received in part 70 
| Bal. 170 34 5580 
„ 750 * } 
Bal. 920 11 10120 
Received in part 500 | 
Bal. 420 1; | 6300 
Paid, = —- - » = 135 5 | 
Bal. 555 18 | 9990 
Palo 175 
Bal. 730 26 | 18980 
Received in part 250 
Bal, | 4%0|5 | 2400 m= 71010 
Received in part 125 
Carried over Bal. | 355 | f Dates, 


- 


$IMPLEINTEREST »y DECIMALS... 263 
C. Days. Produtts, 


Dates. 71010 brought overs 
1 Bal. | 355] 9] 3195 
November *1 Paid - =» += '- "> 375 | 
Bal. 61 4380 
Ditto N 4; 43 ; 
WO! | Bal. $55 62 53010 
. January | 1 Received in part 290 
Bal. | «65 
Ditto 30 Received in part - - - * pt. Dy 9735 
„ F N | Bal. - 40 | 14200 
(hs 156530 
Then, 73,00)1565,30 | 
5)21 8 10 Intereſt at ¶ 5 per Cent. per Annum. 
4 8 1 11 
TY 25 14. 8 [nt. at £6 per Cent. on the about account, 
— 355 Balance of the account. , 


{380 14 8 Total Balance in my favor. 


' Wren caſhcredits are given, a balance ſhould be made upon eve- 
ry tranſaction, which ſhould be multipled into the days the firſt lei- 
ure minute, then, when the time of ſettlement comes, you will on- 
ly have to add up the products, and divide as above, and the account 
will be finiſhed. 

A owes B the following ſums, with the Intereſt on them, at 6 per 
Cent. per Annum, as follows; viz. £60 for 7 months, £150 for 15 
months, £75 10s. for 9 months, £145 15s. for 27 months, and 
£397 125. for 4554 months: What is the amount of Principal and 


Intereſt ? 


. Months, 

7 10 
n 
75˙7 X 9 = 679,5 


' 144»75% 27 = 3935-25 
397 X 45,5 = 18090,8 L£ 
, 200)25375,55(126,877 Intereft. 
828,85 Principal. 


£955,727 Amount, Anfever. 

NorTs. I divide by 200, the number of months, in which any 

ſum will double at 6 per Cent. per Annum, and it gives the Intereſt. 
Waen partial payments are made upon Notes, Bonds, &c. at a- 
ny interval greater than a year, the Intereſt is calculated in a pro- 
greſſive manner, by adding the Intereſt to the principal at the time 
of the firſt payment, and from the ſum deduQting the payment, &c. 
ANNUITIES, 


164 ANNUITIES oz PENSIONS M ARREARS, 
ANNUITIES, or PENSIONS i= ARREARS, 


at STMPLE INTEREST. 


An Annuity is a ſum of money, payable every year, half year, 
or quarter, for a certain number of years, or forever. | 

Wazn the Debtor keeps the annuity in his own hands, beyond 
the time of payment, it is ſaid to be in Arrears. 

Taz ſum of all the annuities, for the Time they have been for- 
borne, together with the Intereſt due upon each, is called the 4- 
mount. 

Ir an annuity is to be bought off, or paid all at once, at the be- 

inning of the firſt year, the price, which ought to be given for it, 
is called the Preſent worth. 
CASE! I | 
When the - Annuity, Time, and Rate of Intereſt are given, to find the 


mount. 


R ul. x. + 
1. Fp the ſum of the natural ſeries of numbers 1, 2, 3, 4. 
&c. to the number of years leſs one. 
2. MuLTieLy this ſum by one year's Intereſt of the annuity, 
and the product will be the whole intereſt due upon the annuity, 


3. To this Product add the Product of the annuity and time, and 
the ſum will be the amount ſought. 


EXAMPLE Ss. 
1. Waar is the amount of an annuity of (Co for 6 years, al- 
lowing ſimple intereſt, at 6 per Cent. per Annum ? 
i+2+3+4+5=15=3X5= Sum of the number of years leſs one. 
CY 


5 8 = I gears intereſt of the annuity. 


81 = Whole Intereſt due. | | 
Add 540==90 x b= Annuity multiplied by the time. 


621 = Amount required. 
2, Ir 


+ Wnuarzvzs the time may be, there is due upon the firſt year's Annuity ſo ma- 
ny years intereſt as the whole num ber of years leſs one, and gradually one lefs upon 
ny —_— year to the laſt but one, and none upon the laſt ; therefore, in the 
whole, there is due ſo many years” intereſt of the annuity, as the ſum of the ſeries 


1, 2, Þ 4, Kc. to the number of years leſs one; conſequently one year's intereſt, 
multp jed by this ſum, muſt be the whole intereſt due; to which, if all the annuities 
be added, the ſum is plainly the amount. 


LET r= ratio, == annuity, t== tim", and a= amount: Then will the following 
Theorems give the ſolution o all the different caſes, I 


2. Is a houſe be let upon ta leaſe for 8 years, at £36 per Annumi, 
I. demand the amount for that time, at 5 per. Cent. ger Annum ? 
3. Ir a falary of £120, payable every half year, remain unpaid 


7 years; what would it amount to in that time, at ( per Cent. per i 


Annum ? 


— | Anſ. £1003 16s. | 
4. Ir a ſalary of £120, payable every quarter, remain unpaid 7 | | 


years; what. would it amount to in that time, at C fer Cent. per An- i 


num ? E „ Au. £1010 2. 
PRESENT WorTH of ANNUITIES at StMPLE INTEREST» 
Weed ning „er eng 

| \ RvuLE.t 
_ Finp the pfeſent worth of each year, by itſelf, diſcounting from 
the time it falls due, andthe fam of all theſe will be the preſent 


The Annuity, Rate, and Time given, to find the preſent worth. | | | 
an Fuze Den n | 
| . =— 3 v4 Tx + | 


worth required. | * 
| | Js Þ | | : EXAMPLES» 
. —— | 5 + | entree 2 . 
1. F onnm II. by * 20 Hl $$ ©. F | 
ö = T. , FEA 1109 127 | 
2 Ly * 


IV. — 4 — . — — =: In the laſt Theorem, dn 
oF 0g Oe 57 | | My '* 24 

and in Theorem firſt, if a ſam cannot be found equal to che amount, the problem is ĩm- 
- pallible in whole years. : ns + n 


* In caſe 1, when the annuities. &c,-are- to be paid half. yearly, or quarterly; then 
By —_ yearly payments, take 4,0f, the Ratio, I the annuity, &c, and twice the num- 

rot years. ö | — l p 0 

Fox quarterly payments, 4423 F of the annuity, &c, and 4 times the 
number of years, and work as | 5 3 


rule will be evident from the nature of diſcount ; for all the Annuities may be conſider- 
ed ſeparately as ſo many ſingle and independent debts, due after 1, 2, 3, &c. gears; ſo 
1 preſent worth of each being found, their fum mult be the preſent worth of. the 
whole. 
Bur che purchaſing of Annuities by Simple Intereſt is unjuſt and abſurd, which may ea- | 
fily be made to appear by one inſtance only. The Price of an Annuity of £ 100, to con- 
-  tinue 30 years, diicdunting at 6 per Cent. will amount to £ 2000 nearly, the Intereſt 
of which for one year only exceeds the Annuity: Would it not therefore be highly ab- 
furd to give a ſum, which would yield me nearly £ 120 yearly, forever, for an Annuit 
of — to continue only 30 years ? 
| T,p=preſent worth, and the other letters as before. | 


I \ 44 I 
I ASE AE 


* ; 4 S—c to 
by IT 1737 a Ir 


Then 


4 
| Mos 


{lr grant the condition of allowing Simple Intereſt tube conſiſtent, the reaſom of this 1 


* 
— — ⁊̃ — —— — 


| | es + 


©» WS; 


Bs. 77 2799 1+ $::6! 0:0 NOTE 57 
f | \ 


nr. 27 x 1, 
1. Waar is the preſent worth of £400 per Annum, to continue 6 


Fears, at 6 fer Cent. per Annum? 
106 - f 377,358 49 — Preſent bort h of one year, 
112 | 35714255 = — | $44 year. 
1180. ** . 33 98305 = — — year. 

124 q 3 * 1 322,58 = Fenn 

130 | 307 ,0923 = — — F. year, 

* 136 - C294,11764 = — — Ob. year, 


„ 


a. 


* - 


1997-37497 = £1997 175. 54d. preſ. worth, 
2. WuaT.is the yearly rent of a houſe of £36, to continue 8 
years, worth in ready money, at 5 per Cent. per Annum ? 
- F 


TO. TH = An. £237 37. 94 
4 D: 1-:5': OU N T 


Is an allowance made for the payment of any ſum of money, be- 


Ec S 


fore it becomes due, and is the difference between that ſum, due 


ſome time hence, and its preſent worth. 

Tux preſant auorth of any ſum, or debt, due ſome time hence, 
is ſuch a ſum, as, if put to Intereſt, would in that time and at the 
rate per Cent. for which the diſcount is to be made, amount to the 


ſum or debt, then due. 
| R U L E. * N , | 

As the Amount of £100, for the given rate and time, is to 100 : 

So is the given ſum or debt, to the preſent worth. | 


. SUBTRACT 
Me Authors give the following Theorems, wiz, 
Arz FEE I TIE + 4 AG — 
2 TTY * . i. AT * 2þ = n. 
11 X2 2 2 * 
27.— t —1. r ar 4 


_ =, 


2 
Note. The ſame thing is to be obſerved in this Caſe as in the firſt Caſe of Annuities i 
Arrears, reſpecting bal rent and quarterly payments. 8 
L have ſhewn the method of computing Annuities by ſimple Intereſt, more for the 
gratification of the curious than for real utility, it being not only cuſtomary ; but alſo 


+ moſt equitable to allow compound Intereſt, 


; Jum 
Ir may be obſerved that the Tete 5 b ä gives the anſwer to the firſt 
21r 2 


queſtion=={2028, which therefore appears to be erroneous. 


* THAT an allowance ought to be made for paying money before it becomes due 
which is ſuppoſed to bear.no Intereſt till after it is =. A roomy Born for if I keep 
tue money in my own hands till the debt ſhall become due, it is plain I may make an 
advantage of it by putting it out to intereſt for that time; but if I pay it before 1 is 

: ues 


DiAis C 08 N N 
preſent worth from the given ſum, and the remains 


$vpTRACT the ; 
der will be the diſcount required. 


Or 


» a7 9 


7 7 T 267 ou 


. 2 


2 


As the amount of £100, for the given rate and time; is to the In- 


tereſt of £100 for that tim 
count required. " 


Ex AMPIRE S. 


e : So is the given ſum or debt to the diſ- 


| 1. Wn * is thediſcount of £635 175. due two years hence, at 5 


per Gent. per Annum ? 
Int. of £100 2 
per Aunum 5 | 
| A; 2 years, 
11 


Add 100: /. . * 


4 Lint 11:: 635 17 
1 20 


12717 
11 


12717 
12717 


22200) 139887 (£63 diſcount. 
1332 
668 ET Caf 
666 Ar 111: 100 ::635 


preſent worth, 
. 


— 
— 


2220 


; 222]0);40(0 * 
12 


22200648002 
1 444 


— — 


204 


10 Le 


44 


v7 - 


—_— 


Or, 8 

4. 4. 

17 3572 16 94 
e 


Is... 


1 
Au 635 17—572 16 918353 0 24 


diſcount, 


Anſ. £63 O 24. 2. WHar 


due, I give that benefit to another; therefore we have only to enquire "what diſcount 
ought to be allowed. And here, 22 ſuppoſe that, fince by not paying till it becomes 
due, they may employ it at intereſt, therefore by paying it before due, they ſhall laſs 
that intereſt, and for that reaſon all ſuch intereit ought to be diſcounted ; but the ſup- 
poſition is falſe z for they cannot be ſaid to loſe that Intereft till the time arrives, 
whea the debt becomes due; whereas we are to conſider what would properly be loft, act 
paying the debt before it becomes due; this can, in point of equity, be no other 


reſent b 
— ſuch a ſum, which being put out at Intereſt till the debt ſhall become due, would 
amount to the Intereſt of the Abt for the ſame time. It is beſides plain that the ad- 
vantage 
We 


268 DISC GUN YU DECIMALS. 
SE War is thepteſent worth of C 50, payable in Z u ear, dit. 
counting at {6 ger Cent. per Annum Py 2 8 tr Df. 25 Fo: 16 1 
- +3: Wrar is the preſent worth of s due 15 months hence, at 
C per Cent. per dum? : 0 * L Aa 8 9 K, 
4. Waar is the diſcount on £97 10s. due January aad. this ber 
ing September 7th, reckoning, Intereſt at (5j per Cent!? | 
FFP 
5. Wnar ready money will diſcharge a debt of *Z455 "10s. due 5 
months and 20 days hence, at 6 per Cent. Am. £402 7 11 
6. Bovcar a quantity of goods for Cz50 ready money, and 
fold them for (zoo, payable 9 months hence: what was the gain, 
in ready money, ſuppoſing diſcount to be made at £6 per Cent? 
| to an Oe £371 7%) 
5. Waar is the preſent worth of / 275, payable as follows; viz 
2 at 3 months, 3 at 6 months, and the reſt at g. months, ſuppoſing 
the diſcount to be made at CG per Cent? An, £268 6/64, 


ABBREVIATIONS im DISCOUNT. 


Ax Principal to be diſcounted for one year, at any of the fol- 
lowing Rates, (or for any Rate and Time, whoſe Product is equal 
to any of the following Rates) being (multiplied by the multipher, 
if any, and) divided by the correſponding Diviſor, the Quotient 
will be the Diſcount, | 27 N 
„ 7 Rates, 


it | +81 (or by g and g) | ? 


2 251 


2 
4 | 26 


$ | =21 {or by 7 and 3) 
7 
8 


„ J 6 T; nN | | 
HY x x; ; 
27 andX 2 (or X 2, and ꝗ and 3 
871 13 | | 

10 —11 
12 28 and x 3(or X 3, and / and 4 | 
3 1123 129 J 


8. How 


vantage arifing from diſcharging a debt due ſome time hence, by a preſent payment ac- 
cording to the principles above-mentioned, is exactly the ſame as employing the whole 
ſum at Intereſt till the time, when the debt becomes due, arrives” For if the diſcount allowed 
for preſent payment be put out at Intereſt for that time, its amount will be the ſame as the 
Intereſt of the whole debt for the ſame time; thus che diſcount of {,106,. due one 775 
hence, reckoning Intereſt at £6 per Cent. will be £6, and £6 put out to Intereſt at 
Cent. for one-year will amount to £6 75, 21d. which is exactly equal to the In- 
tereſt of £106 for one year at £6 per Cent. 3 | 
The truth of the rule for working is evident from the nature of Os 3 Intereſt; for 
fince the debt may be conſidered as the amount of ſome Principal (called here the preſent 
worth) at a certain rate per Cent. and for the given time, that amount muſt be in the 
ſame proportion either to its Principal or Intereſt, as the amount of any other ſum, 


at the ſame rate, and for the ſame time, to its Principal or Intereſt 


DISCOYNT π DECIMALS ang, 
8. How much muſt I abate Y £ 5 394, 10s. due 3 years hence at 22 


ger Cent, per Annum? Ana II 86 
Ca $3929 en 2469y : 000 Vo H nah . 0 > C 
27 = 

R 9 '\ 
RZ3 * $4 ehe 0 * 


— DE 8 
8, therefare, X 2, and = 27 — . 3) 1198 Abs 
"4 8 — u Nada 
41, 4499 11 10 4% 
9. Waris. the diſcount of e 12½, for 8% years at 1 per 
Cent. per Aunum, (or for 1 2 at r Cent, per Annum 2. 2d, 


10. WIA T is tile diſeount of C1 en hn. > 
4 years, (or, at oO tar for T Year NN 2s 


2 


x4 
3 . — f 97 7 
5 therefore, * 21) 125 3 Tol r 


A5. £5 19 65 
DISCOUNT »y DECIMAL S. 


Th Sum to be di counted, the Time and the Ratio given, to find the pra 
ent worth. 


Rurz. Multiply the Ratio by the Time, add n to the Pro- 
dust for a Divifor : by which ſim divide the ſum to be. diſcounteds) 
and the quotient will be the preſent wortn 

-$vsTKACT the preſent worth from the principal or ſum. to be 
diſeounted, and the remainder will be the diſcount, . 

Os, as the amount of CI for the given time, is to Ii, t's is the 
Intereſt of the debt for the ſaid time, to the diſcount required, 

_ SvnTRACT thè diſcount from che principals and. eh remainder 
pin be the preſent rh. MH hob 21 l ahh ; ExamPLys 


* As in Simple Intereſt, let a= amount of any debt, # peo. preſent a t= time, 
— r== ratio ; then willthe following Theorems exhibit all che caſes in Diſcount at ſim- 
ple ere 


N II. ptr + s. II. = 1”, == "rintfiays RE 7 


Note. When the ratio is, ob per "ys er Annum, and the given time is ** in 
months, whether leſs or more than 2 *. if the debt be divided by 1 1 plus half as ma- 


fy hundredths of an unit, as there are 9 in the given time, the quotient 


N 


will be the preſant a for 1 month 4. - 9 x 2 months =p . — 


32 
d5etg 6 months 5 „ 42 months 12 7727 nr 


* 
CI 
— — —Lũ0— 
WW - 


* 
2 
©. 
ty 
LEY 
> 
> 
3. 
£a 
hy 
1 
- 
Wo 
CL 
[0 
__ 


* 


a Rad ene 15 eee P.. ? as ag 
PO LD XA dE r ö wot! 4 
Fir netbod. -. wap 


aer is the preſent worth of £690, due 3 years hence at £6 * 


ger Cent. per Annum ©, takes 
. F ir ff mitt hod, * 
15 ; Ratio .o gee - — 
Multiply by the time = * 02 on eee 
| E Peraduc =,18 
3 add 1 POW 4 PPT ITS 
AT Diver ins) 508, 4745 preſent worth. © 
Or, - s gr. 534. df: 
ut, 06X3+1 


:Pzz52zNT worth=508, 45=£508 9/534.which. ſubtracted from 
the Principal, will give the diſcount Yi 10. 64 

| Second method. 93 

Wu ar is the diſcount of Z600, due 3 years hence at £6 per Cent. 
ger Annu? © «PI ; 


7 


Zatio , 06 | 
Multiply ; As 1.,18:1::108 
— I 
| 18 1 — 
| = |  Add1 1,18) 108,00(91,5254 
„ Amount of Ci, for the 1 18 W 
given time PIE. 


And 600X,06%3=108= Intereſt of the debt for the given time. 
Diſcount=91,5254=f91 10. 64d. which taken from the principal 
will leave the preſent worth=£508-7.95.. 64. | 

2. Waar is the preſent worth of (312 10. due 2 years hence 
at £44 der Cent. per Annam? © ©  Anj. 286 1135. 1144. 
3. War is the preſent worth of {1650 15. 64. at £64 per 
Cent. bo Annum ? due 18 months hence. An. 1499 0s. OF 
4. Waar ready money will diſcharge a debt of (C1354 8s. od. 
due 3 years, 3 months and 12 days hence, at £57 per Cent. per An- 
aw. A. £1135 17%. 33d 


eden err oy 


| Is the exchanging of orie Commodity.for another, and teaches tra- 
ders to-proportion their quantities without loſs, 
ego thy Offs . | 
When the quatitity of one Commodity is given, with its value, or that 
4 its Integer, that ir of 116. 1 Caut. 1 yd. Ic. as alſo the value of the 
Integer of Jome other commodity, to be given for it, to find the quantity of 


this ; or, having the quantity thereof given, to find the rate of © ug its 
| U L Ez 


BAT TT * 


* Nr. f ., 

7 1ND wY 195 of the given quantity by the conciſeſt tt 
then find what quantity of the other, at the rate 2 you 
may have for the fame money; ; Or, if the quantity be 1 9 find 
from thence the rate of ſelling it. 


7 — 


\ 


. 


EXAMPLES _ 
1. Ho much Tea at 9/6 per Ib. muſt be given in barter for 156 
gallons of wine, at 127. 35 er gallon > 


ng 57K [5] 156 gallons. E 

x |: 8 

1872 

39 
6 6 
— — 

9/6 = 1144. 1917 '6 


= 
12 


\ 4. 38. d. 23010 RE —- 0 f 1 RY 
A 114 3 1 :: 23010 | : 
11) 230100 ;{/-/ ee it 
"©" 228 | | | | | 
210 . — ** EN 1 7 ax 
114 . 4 6 , ” 
wy 


: . 7 . Re - K 9 1 \ . 


570 
96 


- 
2 * 


2 


— * pi 
nee 111 Ms 20118. 415 It 18. | [ 
114 "I * 5 3 | J 

e vin od 3.15 Fad . 4 

. e 1 q 


2. How much Cloth, at 151. 84. per Vard, muſt be given ber 
5 Cut. 3 grs. 19 16, of Steel, at 5 Guineas per Coat. by 

A. 5O ydt. 2 rs. 2 . 

3. Surrosg A has 350 yards of linen, at 1s. 4 per y 


he would truck with B for Sugar, at 25. 64. per Caut. how much 
„ Sangar wil che linen come to ? 
Cd l ki. oli 
4. A has Broidcloths at C12 105; ger piece, and B has mace, at 
85. per Ib. how many pounds of mace muſt B give A for 35 pieces 
J 
CFF r 
5. A has 7 Cw. of Sugar, at: 84. per ub. for which B gave him 
125 Cut. of Flour; what was the Flour rated at per /5. An/. 41d. 


% 4 Ct - 


Cas v. 

If the quantities of two commodities be given, and the rate of ſelling 
them, to find, in case of inequality, how much of ſome other commedity 
mut be given. 812 

RV a ; 

Find the ſeparate values of the two given commodities; ſubtract 
the leſs from the greater, and the difference will be the amount of 
the third commodity, whoſe quantity-and rate may be eaſily found, 


1. Two Merchants barter ; A has 30 Cr. of Cheeſe at 23s. 64. 
per Caut. and B has g Pieces of Broadcloth, at C3 155. per piece; which 
muſt receive money, and how much? Anſ. B muſt pay A {11 10s. 

2. A and B would barter, A has 150 Buſnels of wheat at 57. 94. 
per Buſhel, for which B gives 65 Buſhels of barley, worth 27. 104. 
per Buſhel, and the balance in Oats at 27. 14. per Buſhel; - what 
quantity of Oats muſt A receive from B? | 

Anſ. 325 15 Buſpels. 

Case III. Sometimes, in bartering, one Commodity is rated above the 
ready money price ; then to find the bartering "price of" the other, ſay, As 
the ready money price of the one, is to its bartering Price; ſo is 
that of the other, to it, bartering price: Next, find the quantity 
required, according to either the bartering or ready-money price, 


EXAMPLE s. | 

1. A has Ribbands at 25. per yard ready money; but in barter he 
will have 25..34.- B has broadcloth at 327. 64. per yard ready mo- 
ney ;—At what rate muſt B value his Cloth per yard, to be equiva- 
lent to A's bartering Price, and how many yards of Ribband, at 
24. 3d. per yard, muſt then be given bx for 488 yards of B's 
Broadcloth ? | 

A. B', Broadcloth, at {1 16s. 64 per yard, 7930 yards of Ribband. 

2. A and B barter ; A has 150 Gallons of Brandy at 7s. 3d. per 


. . Gallon ready money, but in barter he wil! have. 8/ per Gallon : B 


bas linen at 35, 64. per yard ready money; How: muſt B ſell his linen 
per yard in proportion to A's bartering-price and how many yards 
are equal to A's Brandy ? 75 yds. qri. u. 
A. Barter price is 30. Iod. and he muſt give A 310 2 3 7 

| 4. 


SSS a GCAIN 
3. P and Q barter. P has Iriſh linen, at 3s. 7d. per yard ; but i in 
1 will have 3. 10d. Q delivers him broadcloth at C1 16s. 6 
per yard, worth only £1 135. per yard :—Pray, which has the ad- 
vantage in Barter, an how much linen does P give Vor 148 yards ; 
broadcloth ? —_ oe 
Za. a. 1. | 17 1 4 
As 1 : 36/6 :: 148: 5402, Price af the breadclth. 4, 3/1 : 
$4025 ; 27 5d. & linen. — 2 has the advantage ; 3 for as 57 
1 353 27 his proportional price, 

A NG 200 yards of Linen, at 1s. 64. ready money per yard, 
whit he barters with B, at 1s. gd. per yard, taking Buttons at 74d. 
per Groſs, which are worth but 6% — How many Groſs of Buttons 
will pay for the Linen; who gets the * bargain, and by how much 
both in the whole and per Cent!: 

Td. 4. Tas. — d. 4. Groſs d. Groß. 7d 4 N 74 


As1 :21:: 200: 200. 4 1 77/4200 : 60. 41:18 :: 200: 1 
N e 
gr. 5 2 5 Ts 
41:6 :: <q 14 Value of B', . 8. that B 4 C of 4. 
23 4s 14 1 : 100: 7 2. 104. per Cent, 


5. A has 1 Cloth, at 17. 84. per yard dy — in Bar- 
ter 27. B has 3610 yards of Ribband; at 15. 20. er yard ready mo- 
ney, and 1 — of A £70 in ready money, and the reſt in 

inen Cloth ; what rate does the Ribband bear in Barter per yard, 

d how much Linen muſt A give B? 

B nuſt ba ve but ts. 2d. per yard, for fo much Ribband as he receives 


money or d. . 1. 4. 1. 4. 
24 1 82:21 2: 14 the bar- 
tering price of the Ribband per yard g %, FS, 


4112 1 :: 70: 1200 

yards, which. 4 my have 12. > ib Mb. © £5 ed 

* ben, As 1 1 44 :: 3610—1200: 168 3 112 

* Ta. 1. 4 & 74. up x 2 
N 2: 1 2: 168 3 113: 168144 the quantity of linen required. 


Anſ. The rate of the Ribband is . yard, and B muſt receive | 
168124 yards, and £70 in Cafp. 4 25 a 1 


LOSS no GAIN 
Is an excellent Rule by which Merchants and Traders diſcover 
their Profit, or Loſs per Cent. or by the Groſs :—lt alſo inſtructs 
them to raiſe or fall 1 price of their goods, ſo as to gain or loſe 
ſo much per Cent. 
QuzsTIONS in t 1 are performed by the Rule of Three. 
ASE 1. 
To know what is gained or loft per Cent. 
| NX n Rus · 


RvLtt-. na ſee what e e by Schersdles; then, 
ww rice it coſt, is to the Gain or Loſs : nenn 
per Cent. 
EXAMPLES. 


1. Ir I buy Serge at 57. per yard, and ſell it again, at gr. 84. he 
3 d bang nn 100 ? 


#, 


| Sell for $8 4s: 12 8 
95 0 0 | RE, 
"8 gain per yard. 60)8oo(13 


N. B. The n the ſeveral * 
cle, dee 1s tier ec ale, 180 


| . Ir I buy Serge at 5/8 per yard, and 20 
fell it again at 5 per ml; That do Lloſe 20 


fer Cent. or 42 ying out £100 ? 
4. * 


4. 
Coft 4 66:8 
\Suld fr 5 0 's 


Lyjs herd. 88. 68)800(11 42 
40985 N 


— 
120 
68 


LOSS any G AI N. as 


3. Ir I buy a Cut. of Tobacco for {9 6/8, and fell it again at fo 
ger B. R * 


— 18 8 Yalue at 2d. per i. 


10 5 4 Value at 1 17. 10d. per B. 
4. . te fr 
49 6 8:18 8: 180: 10 Anſ. p10 per Cem. 
4. A Draper gp 605 s of Cloth at 28/ per yard, and 38 
yards of ditto at 14s, per „ an fold them one with another, at 
265. per yard: Did he gain or loſe, and what per Cent. ? 


yd. 5s. pa. . 2 _ C. . 
ls 1: 28 :: 60:8 As 1: : 98: 127 8 
yd. 5. yds. ff 5. " $I 
As 1: 14 :: 38: 26 12 | Sold. for 127 8 
— Prin c/o 12 

£10 12 


Gain inthe Groſs 16 16 
EF & it b AE & + d. 


As 110 12: 16 169! 100:15 3 94 per Cent. 


fo Bovenrr Sugar at 6x4. per B. and fold it at FA 3/9 per Cut» 


what was the Gain or loſs per Cent? 


i 
As 1 : 634 71127 £3 A 
Prime oft {3 o 8 per Cut. C. . d. 1. J. . C. . d. 
Sad ar 2 3 9 per Cut. 452 3 9:16 11 :: 100:38 13 4 Loft 


, ger Cent. 
Loft (o 16 Ur in the whole. 

6. Ar * in the 5 profit; 8 how much per Cent. 9 

4. 4 


J. 


As 1: 100: 80 16 8 Arſe 
7. AT 4. 6d. 8 profit ; how much per Cent ? 
4. . £7 6: 6 


As 1:4 6:: 100: 22 10 Arſ. 
8. Ir I buy Candles, at rs. 64. Jer {5 and ſell them again, at 27. 


zer B. and allow 3 PR for payment; what do I | gain per Cent & 
d. _ 28 Mo. C. Moe. L. 4. 
As 18 8 133 6 3; - As way Ar 12:6t:3:1 10 


ror 8 85 75 10: 1 10: I; 33 6 8:1 19 44, which talen from 
£133 9/8 leaves £131 15 therifre 47 131 751. 


9. Iv 


r bets Are ͤ — j: 4 — 2 Ate "ns Þ 


o 


| 
p 
y 
{ 


1 i ADP * . 
3 oO —-—¼—- — — - 
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9. Ir I buy Cloth at 6s. per yard, ready money, and ſell it again 
at 67. 8d. per yard on 7 months credit: what is gained per Cents ? 
mo Tl * IP of C. 4 nk A 45 
A A : 100 : 10 * As 12: 31 10 
EW 1. » & d. d. | 
— wb 10: 1 2 364; therefore 
. 8. . 3. 
11 2 22—3 Ga 8 71 Anſcuer. 
10. Ir I buy Cloth at 137. per yard, on 8 months credit, and ſell 
it again at 12s. ready money, do I gain or loſe und what per Cent? 
Mo. . I. 1 2. 5. J. 


As 12: 6: : 8: 4. As 104 : 13 :: 100: 12 4 So that * on 8 
months credit at £6 ßer Cent. is equal to 125. 6d. read my ; _ 
5. s. d. d. 27 


Prime Cot ra 1 As 12 6:6 :: 100: , 13 5 
Sold at 12 o ready money, A | 


TM o 6 inthe yard. ] Anſ. Loft C 11105 per Cort. 
11. Ir I buy Gloves at 75. 4. per pair; how long credit muſt I 
have, to gain / 15 = rr when 1 1 them at . 2 Yr 225 ready 


money? on 
{46 85-4 s. d. d. . 7. s. 4. 
Sold at 8 00 47 4:8 :: 100 9 1 8 ready money. 
Prime coft 7 4 * . 6. d. 7 7. 4. 
— Then £13 — 1 94 18 2 5 Now, 


Sai % Nur. . 55 Mo. 7 6. d. . 4. h. 

* 4 6: 12 ::3 18 227 24 13 Au. 

Is ng up the amount of goods bought, imported or export- 
od to the prime coſt of ſuch goods we muſt add all the charges up- 
on them, in order to fix the price they ſtand us in. 

12. Supyost I import from France 12 Bales of Cloth, each Bale © 
containing 10 Pieces, which, with the charges there, amounted to 
£108; I pay duty here 5/6 per Piece, for freight £3 10% and ports 
age TY - what does it and. me in per piece, and how muſt 1 fl, 
it per piece I 4 £10 40 C. 4 | | 


12 Ba Firf Coft 108 © — 
Each 10 Pitces. D 33 = - 
nad Freight 3 10 
N 120 Pieces at 5/6 per Piece, P B —- 76 
PI Ne. ag "3 | — 
4 120: 144 17 6:: Whole off £144 2 6 
1 
— As 1000 Mo :: 1 4 4 
W 17 6 Diviſ. 10) 1 4 11 coff per Fi 
120 2 5. gain per — 
10 12 1 54 - at 10 1 


wks eee ber 4 
£1 4 N 3 


. 


L. OSS Ann G AA N. 7 


© 4a. $858. 
252 Lnow Jou a Commodity mu be jold, to gain or 'bofe 1 much per Cr, 
Rur. As £190 is to the price; ſo is L100 with the profit ad- 
"— or loſs Tubtracted, to the gaining or loſing Price. 


Ir I buy a quantity of Serge, at 5s. per yard; How muſt I 
l it po 4 to gain £13 67. 8d. per Ceut. ? 


n 


K. „e * Or chars 
A. 100: 5 e 4. „ 
20 20 113 6 8; 
2000 2266 | 
MP. IP 5150 13 14 13 
24000 27200 _ | N 
— N 82 3 of of 12 = = 1h 
24,000) 136, (5 
1 4.8000 | 
16 9 | | 1. 4, n 
12 | Anf. 5 8 per yard. 
24,000) 192,000(8 | 
192 
000 | > 468 


2. Ir a barrel of Ponder coft £4 how muſt it be fold to loſe Ci 


2 C. Le Or thas 
I 9 go 
9 4 4 

100) 36003 £360 
300 20 
60 4. 12,00 
— 
100)1200(12 £3 12. 
' I 200 * 
2 


Bovenr, Cloth, at 157. per yard, which not proving fo ' 
* expected. I am content to loſe £175 per Cent. by it ; How an 
4. 


TG in er par e 


278 6 A 'G AT N. 


. e Or tba: 

100 15 :: 822: 12 45 Au. 125. 434. 82 10 

| | 1, IP IVES 
247 10 

| 5 


112137 10 
12+6=4 of 12X 107. 

d. 4450 | 

4 
| grs. 210 
4. Ir 1206 of Steel coſt £7 how muſt I ſell it per it to gain C154 
ger Cent.? | | 
15. C. 15. 4. 4. . 4. d. * 4. 4. 


120: 7 :: 1:12 4 100: 12 :: 1164: 1 4 per Ib Af 


5. A Gentleman bought ro Tons of Iron for £200, the freight 
and duties came to £25 and his. own charges to £8 6s. 84; How 
muſt he ſell it per b to gain £20 per Cent. by it? 


"MM L. . . 4. eee e 
As 100: 20:: 233 3 7 13 4 thin 233 6 8446 13 422280. 


Tons . 39 
As 10: 280 :: 1: 3 fer Ib Anfwer. 


6. Ir a Bag of Cotton, weighing 8 Cart, or. 20; coſt 13 
23s. 44. How muſt it be fold per Cut. to loſe £8 per Cent., 
Caur. ar, 15. 1 4. 4. Car. 4. 5. 4. 8 74 I 4. 4. 4. {+ 4. 4. 

428 o 20: 13 134 :: 131135. 4. 100: 113 5 :: 92: 1 10 82 
5 | An, £1 10 Fi 

7. Boycur Fiſh in Newburggport, at 10s. per Quintal, and ſold 
it at Philadelphia, at 177. 6s. per Quintal, now allowing the charges 
at an average, or one with another, to be 27. 64, per Quintal, and 
conſidering I muſt loſe £20 per Cent. by remitting my money home; 
what do I gain per Cent. ? | 

4. 4 


Selling Price 17 6 Philadelphia Currency per guintal. 
Charges = 2 6 ditto, - 


15 o ditto, 
n | 
Ar 100: 15, :: 80: 12 New-England Currency. 
Sold at 123. per Buintal. 
Bought at 105. per Duintal. 


| N EE 99 
Cained 25, per Quintal As 10: 2: 100: 20 per Cent. gained," Au,. 


L. OSS anD AAN 219. 


8. Boucar 50 Gallons. of Brandy, at G. ptr Gallon, but, byac- 
cident, 10 Gallons leaked out, at what rate muſt I {ell the remain- 
der per Gallon, to gain upon the whole prime coſt, at the rate of 


io per Cent. ? Gal. . Gal. 5, 

„ e INEY.of As 40 : 10 : 1: 5. 

* Gallons leaked aut. ni! lathe. oo Lon aas wind 
A; 100: 5: : 110: 5 6 Aer. 

40 G ee J 2% — 


Cas hk . 
When there is gained or loft per Cent. To know what the Commodity coſt. 
Rog. As £100 with the Gain per Cent. added, or loſs per Cent, 
ſubtracted is to the price; So is £100 to the prime coſt. 
1. Ir 1 yard of Cloth be ſold, at 5s. 84. and there is gained 
£136 8 21 Cent. what did the yard coſt ? 


EXAMPLES. 
W $543. £5 
& 133-6 Y: 5 $37 100 
12 


20 
2266 68 800 4 
12 500 


27200 272,00)68]oo(o 
20 


5 


25200) 360607 Anfever, $5. prime coſt. 


13 
2. Ir 12 yards of cloth are ſold at 15s. per yard and there is £7 10s. 


Loſs per Cent in the ſale, what is on prime coſt of the whole ? 


F 1. £ £3 6 
As 1 :16::12: 9 45 eta tt 9.136 
3. Ir 45>: 0 of Chocolate be ſold at 1/6 per 25. and I gain £9 per 
Cent. what did the 8 coſt me ? 


5 7. d. 4 28 4. #: . 4. d. 
16: :3::100:2 15 04 . 
- * 194 Cw vt. TIE he fot? at £4 57. wr Os. and I gain £15 
per Cent. what did it coſt per Cæut. ? 
& 4. . 0. 3. 4. 
SG 5 :: 100:3 13 104 Auer. 
CasEB 4. 


If by Wares at fuch a rate, there is fo much gained or (loft 
per Cent. To 4 Ku ewould be gained or Ii per Cent. of fold 
at another rate. 

RuLe. As the firſt price is to L 100 with the profit per Cent. ad- 
ded, or Loſs per Cent. fubtracted; fo is the other price, tothe Gain 
er loſs per Can. at the other rate. N. B. 


_— 3 


4. X 
'S —»> — — 


"ng 
- w — —_— 8 ' 
> r „ 1 8 e 3 „ 


* L088 aw» 8 "'S 


| N. B. Ir your anſwer exceed £100 the Exceſs is your Gain 
Wi Cant but if it be lefs than £100, that deficiency is the Loſs per oh, 


i Fx AMY IIS. 
| | I Cloth; ſold at 5/8 per yard, be (13 6/3 profit Doe what 
Gain or Loſs = Cent. Mall I have, if I fell the ſame at gs.'per yard? 
5. 4. = 


12 20 

by 68 _ 2266 
1 5 5 

f 27200 

5 


e 100 — 100. af Tithe gin nor ſe 
#36 —_—_— 
,000 


2. Ir Cloth, fold at 45. fer yard, be £10 per Cont. profit; what 
ſhall I gain or loſe per Cent. if fold at 3/6 4e. yard ? ! 
* 


SF 1 


4504520096 af 750 clue Con: tele Sad 
4, ; > 


. pe wh WF 
FF 238 


9 


. Ir To A Gallon of Wine for. 81. and thereby loſe Lia fer 


Cent. what ſhall f gain or loſe per Cem. if I 2 4 Gallons of the 
ſame Wine for (1 16s. ? 


. i { r | | 
As 1 12:88 :: 1 16:99 41d foatoanti for Cror. bo 
I fold a Watch for (go, and by fo 8 loſt £17. per Cent. 


2 I ought in trading to have cleared £20 per Cent. how 
much was it fold under its real value? 


4. £- . .. . 
N og of Hs 100: 60 4 91 :: 120:72. 5 95 

o 8 1 . 4.4 
— 72 5 950 220 5 — EQUATION 


— 2 
3 — — — —— — ”  —— . 
* 


E GAUAT ION PAYMENTS. mh 
EQUATION or PAYMENTS. 


Is the finding of a time to pay, at once, ſeveral debts due at dif- 
terent times, ſo that no loſs thall be ſuſtained by either party. 
Nu. . I. ig ag i hf 

MuLTiPLY each payment by the time at which it is due; then 
divide the ſum of the Products by the ſum of the payments, and 
the quotient will be the equated time, or that required. 

EXT AMP LIE 6. 

1. A owes B £380 to be paid as follows, viz. £100 in 6 months, 
L120 in 7, months, and L160 in 10 months: what is the equated 
time for the payment of the whole debt ? 

100X 6 = 600 
120X 7 = 840 
160 X 10 = 1600 


100+#120+160=2380)3040(8 inonths, Anſwer. 
3040 


2. A owes B £104 155. to be paid in 45 months, £161 to be paid 


in 3% months, and £152 5s. to be paid in 5 months; what is the 


equated time for the payment of the whole ? | 
A. 4 months and 8 days. 

3. Trax; is owing to a Merchant £698, to be paid £178 ready 
money, {200 at 3, months, and £320 in 8 months; I demand the 
indifferent time for the payment of the whole ? 
| | ww Ai 45 months. 

4. Taz ſum of £49 1s. 64. is to be paid, + at 6 months, 4 at 8 
months, and + at 12 months; what is the mean time for the pay- 
ment of the whole ? » Anſ. 75 months. 
62 | 

See by rule 1ſt. at what time the firſt man, mentioned, ought 
to pay in his whole money; then, as his money is to its time, ſo is 
the other's money, to his time, inverſely, which, when found, muſt 
be added to, or ſubtracted from, the time at which the ſecond 


ought to have paid in his money, as the caſe may require, and the 


ſam, or remainder, will be the true time of the ſecond's payment. 
N n EXAMPLES. 


+ Tais rule is founded upon a ſuppoſition, that the ſum of the intereſts of the ſeveral 
debts, which are payable before the equated time, from their terms to that time, ought to 
be equal to the ſum of the intereſts of the debts payable after the equated time, from that 
time to their terms. Some, who defend this principle, have endeavoured to prove it to be 
right by this argument ; that what is gained 1 ſome of the debts after 
are due, is loſt by paying others before they are due; but this cannot be the caſe; for 
though by keeping a debt after it is due, there is gained the intereſt of it for that time; 
* by paying a debt before it is due, the payer does not loſe the intereſt for that time, 

ut the diſcount only, which is leſs than the intereſt, and therefore the rule is not ac- 
curately true; however, in moſt queſtions, which occur in buſineſs, the error is ſo tri - 
fing, that it will rays be made uſe of as the moſt eligible method. 
A true Rule will be given in Equation of Payments by Decimals. 


* 


232 EQUATION or PAYMENTS. 


EXAMPLE 8. 


 Ais indebted to B L150, to be paid, £50 at 4 months, and £100 
at 8 months: —Bñ owes A Z250, to be gr at 10 months ;—lIt is a- 
eed between them, that A ſhall make preſent pay of his whole 
; gebt, and that B ſhall pay his ſo much the ſooner, as to balance 
that favor; I demand the time at which B muſt pay the £250, rec- 
koning Simple Intereſt. | Ss Sev 

-: $OX4=200 

100 X 8==300 
: $504+100=15[0) 100Jo(64 months, As equated time 

90 


10 


\ 


1. 


L. . 
As 150 : 64 :: 250: 4 then 10— 4 = 6 time of Bs payment. 


2. A Merchant has £120 due to him, to be paid at 7 months; 
but the debtor agrees to pay + ready money, and + at 4 months; I 
demand the time he muſt have to pay in the reſt, at ſimple intereſt, 
ſo that neither party may have the advantage of the other ? 


Debt 4120 | | 
I — 60 muſt be paid down, 
+ = 40 muſt be paid at 4 months. 
5 = 20 unpaid, 


Now, as he pays £60, 7 months, and £40, 3 months before 
they are reſpectively due :—Say, As the intereſt of £20 for 1 month, 
is to 1 month, ſo is the ſum of the intereſt of {60 for 7 months, 
and of £40, for 4 months, to a 4th number, which, added to 
the 7 months, will give. the time. for which the £20 ought to be 
retained. 1 An}. 2 years and 10 months. 


3. A Merchant has £1200 due to him, to be paid 3 at 2 months, 
J at 3 months, and the reſt at 6 months; but the debtor agrees to 
| pay I down: How long may the debtor detain the other , to 
| that neither party may ſuſtain loſs ? 


* 


mo 
3 * 2 = o Now, as 4 was paid 44 months before it 
iK 221 was due, it is reaſonable that he ſhould de- 
1 tain the other £ 45 months after it became 

— due, which, added, gives 83 months, the 


Equated time = 44 true time for the ſecond payment. 


EQUATION 


EQUATION or PAYMENTS, &, 205 


EQUATION or PAYMENTS N DECIMALS. 


1 ee 2 
1. To the ſum of both payments add the continual product of 
the firſt payment, the ratio, and the time between the payments, 
and call this the firſt number. | 3 
2. Molrirrx twice the firſt payment by the ratio, and call 
this the ſecond number. - * | 
3. Div1ive the firſt number by the ſecond, and call the quotient 
the third number. | e 
4. Carr the ſquare of the third number the fourth number. 
5. Divivs the product of the — and time between 
the payments by the product of the payment and the ratio, 
and call the quotient the fifth number. ; 
6. From the fourth number take the fifth, and call the ſquare 
root of the difference the fixth number. 
7. Tarx the difference of the third and ſixth numbers is the 
equated time, after the firſt payment. - {4 
* Ex AMR I x. 4 — | 
THzrez are (ioo payable in 2 years, and {106 at 6 years 
hence ; what is the equated time, allowing ſimple intereſt, at 6 per 


= 


Cent. per annum ? 


11. P 1 100 1/ Payment. 100 
Ratio = oa Multiply by 2 
6,00 200 
Time between the payments=4 years. Mult. by theratia=,06- : 4 
24 1250 =2d, numb, 
Add both paynente=} doe 
Div. by the 2d. numb.==12)230 = ff. number. | 0 
| 194166+ = 3d. number. 
19,166 + 
34. number ſquared = 367,345 5502 4th. number, 24. 


By SUPPOSE a ſum 2 — de 8 * and another ſum at the expiration 
of a certain given time forward, and it is propoſed to find a time, ſo that nei 
ſhall ſuſtain 2 l 4 a W 
Now it is plain that the equated time muſt fall between the two payments; and 
tha what is gotten by keeping the firſt debt after it is due, ſhould be equal to what is 
loſt by paying the ſecond debt before it is due; but the gain arifing ftom the keeping of 
a ſurn of, money after it is due, is evidently equal to the intereft of the debt for that 
time: And the loſs, which is ſuſtained by the paying of a ſum of money before it is due, 
is evidently equal to the diſcount of the debt for that time: therefore it is obvious that 
the debtor muſt retain the ſum immediately due, or the firſt payment, till its inrere 
ſhall be equal to the diſcount of the ſecond ſum for the time it is paid before due; becau 
in that caſe the gain and loſs will he equal, and conſequently neither party can be a loſer, 
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28 COMMISSION oz FACTORAGE, . 
2 2d. Payment = 106 | 
Multiplied by the time = 4 


Ee F Prat. of the 24. Prod. and time 
% Payment mult. by the ratio=6)424= 3 3 5 2 0 and tine 


70, 6664 = 5th. number. 


From the 4th. number = 367,345556 
Take the 5th. number = 70506606 


296,678890(1 22 nonevercaba. umber. 
From the 3d. LL I. 7. 4/4 | number 
Take the 6 b. number 17,224 


1,942=Equated time from the fir fl payment, there- 
fore 3,942 years =} y. 11m. 144. = whole 
equated time. 


Or TO04-1064.100 x ,00 x4 _ 100+106+100x,06x4)" __ 106 x 4 K 
3 100 R 21, 06 100x206 100 x ,06 


= 1,942. 


COMMISSIONox FACTORAGEX* 


Is an allowance of ſo much per Cent. to a factor, or correſpon- 
dent, abroad, for buying and ſelling goods, for his employer. 


EXAMPLE Ss. 
7. What comes the Commiſſion on £513 12/9 to, at 44 per Cent.? 
| y LR, | © YO Hb a 


| 2158 11 © 
Product of A= 269 16 44 


: 


£-24]28 7 4% 
n 


5.5167 
12 


4. 8[o8 


2. My Factor receives {1008 to lay out, after having deducted, 
his Commiſſion of £5 per Cent. what does his commiſſion amount to ? 
. | Here,” 


The method of workin ions in this Rule, Brokage, and the firſt caſe of 
Inſurance, is the ſame as 2 Intereſt, 2 n "IS . Fae, 


* 


B R OK E R A BIO hs: 


— as his Commiſſion is to be deducted from the given ſum, 
ĩt is evident that I oughtnot to 0 im commiſſion on his on 1 


(which, however, is often yoo practiſed) ae N on 


I. g Ta. = +4 , 

LI ww. # \ 3» % LL YER 

* \ *. 

A, 105: 5 1008: 48 1 3 x 


3. My Correſpondent writes me that he has purchaſed 2 to 
the value of £073 12s; what does his commiſſion on that ſum a- 


mount to, at £ 3+ per Cent? | 4 Anſ. {23 11 6 
4. Wrar muſtT allow my — at C24 per cent. for 
diſburſing on my account £395 155? Aj. 18 


Ly 


ROE CURR 


Is an allowance of ſo much per cent, to a perſon, * a Broker, 
for aſſiſting Merchants or FaRors in purchaſing or n goods. 


| EXAMPLE Ss... 
1. WaarT is the brokerage upon £525 10s. at 55 orci per cus 


57. 4 — ; 
5 "ills, bin an al qwot part 
1,31 — 1 of £1; divide by that part, and 
20 the quotient "5 the Anſwer, 
6,27 : 
12 ; 
3.30 3 
4 AN. £1 6 3 
1,20 
2. Waar is the brokerage upon £673 16s. at £34 * 207 ? , 
4. £4 4 2 
3. Ir a Broker ſell goods to the amount of £709: 19 114; what 
is his demand, at £145 per cent? | 4. 110 12 114 


BUYING any SELLING STOCKS. 


STocx is a general name for the Capitals of trading oo ny 


Banks, &c. and the buyi ng and ſelling certain ſums of money in 
thoſe funds, is not unuſu 


EXAMPLE8$. 
1. Wear is the purchaſe of £275 157. Bank-ſtack, at £744 per 


Cent ? 
£745 


- 296 
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& POLIC IES or INSURANCE. 


Ly gant £255 of roo, thre | £20 (3 [275 is. =, 
fore, take parts for the drficiency, aus — 
fubtra# the fum of thoſe parts from Lo Fi 55 3 
the given ſum. mr | 

£ T4 ox) Subrpant vo 6 11 . 

10 : | GE ? 

1 © L Anſfever, (204 8 3x 


Or, If I had taken parts for C744, the rate per cent, then the ſum 
of the ſeveral quotients would have been the anſwer as above. 

Wir the price is above 100, take parts for the furplus' of the 
price ahove 100, and add them to tlie given ſum for the anſwer. 

2. Wnar is the purchaſe of {1029 ros. 64. bank ſtock, at £1103 
(. 5. d. | 
10 K. 1029 lo 6 at 100 per cent. 
£i\ xs | 102 19 Ox at 10 per cent. 

een i355 x. fer cent, 
— 2 ; | — — — ů 
Maur, F113; 1 at L110; per Cent, 


NN 7 


3. Wnar is the purchaſe of (1058 125. bank · ſtock, at £1152 


per Cent? A {1225 662 
4. Waar does {1600 capital ſtock, in the Maſſachuſetts-Bank, 
come to, at £120z per Cent? Anſ. £1935 6 8 


POLICIES or INSURANCE. 
Ins vx cx is à ſteurity, or aſſurance, by mean of a Writ called 
a Pole, to indemnify the inſured of ſuch loſſes as ſhall be ſpecified 
in'the-polticy ſubſctibed by the Infurer, or Inſurers, by which the 
underwriters bblige themſelves to make good and effectual the pro- 
inſured, in conſideration of a certain premium at a ſtipulated 
rate fer Cent. N to the riſque) to be immediate- 
ly paid down, or otherwiſe ſecured according to the tenor of the 
agreement... 1 8 2 I 
Fux average loſs is 10 per Cent.; that is, if the inſured ſuffer a- 
| ny damage or loſs, not exceeding 10 per cent. he bears it himſelf, and 
the Inſurers are free. | | 
A Policy ſhould be taken out for a ſum ſufficient to cover the 
principal and premium and the buſineſs of this rule is, in general, 
to calculate what that ſum ſhould be, 


one = nm tO I Sans woo ug ORE nas r — 
2 = I — = \ 
— — 
= 


Casr 


POLICIES or INSURANCE. 2 


C6234 


When the Premium, at a certain rate per cent. far infecing a 
1. Waar is the premium upon £537 15 9 at 6F pagan 
. d. 


required, the operation is the ſame as in Intereff, or C 


7% 


$37 15 9 
Rte! 


3226 14 6 
: "WF 17 ae” 


34195 12 4+ 
20 


— q ——T 
19112 9 Nt 1 + 
12 Hula 


114 6" 8 1 
— 1 
1194 4. £34 19/15 
CAS E II. þ 
To find the ſum for which a Policy ſhould be taken out to cover a given um. 
Rurs. Take the premium from £100, and ſay, As the remain- 
der is to 100; ſo is the ſum adyentured, to the policy. $ 
1. Ir is required to cover £7 59, premium 8 per Cent; for what 
ſum muſt the policy be taken 
100 
8 


——— 


92 : 100 :: 759 
100 


92) 59825 Af. 
736 
230 
184 
460 | 
460 2. A. 


$ Now it is plain that, if I want to recover £92, I muſt, in this caſe, inſure upon 
£100 z therefore to recover £759 I muſt-inſure upon £825 z for when 8 per Cents for 
premium. is deducted, I ſhall have £759 — nett. 


For £825 = Sum inſured upon at 8 Cent. 
66 = — to 12 4e 


£759 = The firſt cutſet. 
In this and the falle 2. let x=100., p=premium, 1 to be inſured 


upon, and 3=ſum to be covered: then -P: X 1182 or = — a. 
* 


493 POUCHES or INSURANCE. 


2. A Merchant ſent a Veſſel and Cargo to ſea, valued at £3529; 
what ſum muſt the Policy be taken out. for, to cover his property, 
premium 19 per cent? , 4 x 

- 000 e ; 
195 


80,5 : 100 :: 1525 : £1894 8/25 Anſwer. 
Cas E III. 


When a Policy is taken out for a certain um in order to cover a given 
fam :—To find the Premium, ſay ; As the Policy is to the covered 
ſum; ſo is £100 to a fourth number, which, being taken from 100, 
will leave the premium. t 
Ir a Policy be taken out for {1250 to cover £500 ; what is the 
premium per Cent. ? 
| 1250: 500 7: 100 
100 


2 


1250]50000[40 and { 100—40= £60 Anſwer. 


Cas IV. 
When the Policy for covering any ſum and the premium per cent. art 
given, to find the jum to be covered. | 


R U L E. 
Devpver the premium per cent. from 100, and ſay, As 100 is to 
the remainder ; ſo is the policy to the ſum required to be covered, 
Ir a Policy be taken out for C1250, at 60 per cent; what is 
the Adventure, or ſum to be covered? + 
100 


60 
100 . 40 5%. 1250 
40 
100]50000(£500 Anfwer. 
. 


When a given ſum is adventured ſeveral voyages round from one place 
to another, either at the ſame, or different Riſques, from place to place, and 
it ts 9 to take out @ Policy for ſuch a jam as will cover the adven- 


ture all raund, jupprfing the riſque out and home to be equal and tantamount 
to the ſeveral given Riſques. RuLe. 


] 4:83: x: xe lead —= =p. 


— * 


—— 


a XR *— 
T :X — : 4:8, . 


POLICIES or INSURANCE. 48g 
RU L . N 


1. RATE L100 to that power denoted by the number of Riſques, 
and multiply the ſaid power by the ſum adventured, (or to be co- 
vered) for a dividend. | 

2. SupTRACT the ſeveral premiums, each, from £100, and 
multiply the ſeveral remainders continually together for a diviſor, 
and the quotient, ariſing from this diviſion, will give the policy to 
cover the adventure the voyage round. * bg: - 4 

1. A Merchant adventured £480 10s. from Newbury-port to 
South-Carolina, from thence to Jamaica, and from thence, home, 
and the premium was 5 per cent. from port to port; what ſum muſt 
he take out a Policy for, to cover his adventure the voyage round, 
ſuppoſing the riſque to be equal out and home, and tantamount to 
the ſeveral given riſques ? | 
ioo X 100 X 100 X 480, 5 =480550000= Dividend, 


— — 4 - 
* * — 
— 
— —̃ —e— — — — 


100 100 106 
— —— — —— — 1 ö 


95 %X 95 X 95 = 857375 = Divifer. 

857375)480500000(560 8/75; Anſwer 88 

2. A Merchant adventured £500 from Boſton to Philadelphia, at 3 
per tent: from thence to Guadaloupe, at 4, from thence to Nantz, 
at 5, and from thence home, at 6 per cent.: For what ſum muſt he 
take out a policy to cover his adventure the voyage round, ſuppo- 
ſing the riſque to be equal out and home, and tantamount to the ſe- 
veral given riſques ? 


100 K 100 X_100 X 100-X 500 601,278, Anfaver 
100—3 X 100—4 X 1005 X 1006 4A 1 


— , 
— ” * 3 
8 — . 
9 —_ 


O o C A8 „ 9 
1 
| ul 
For the firſt Voyage. Second Voyage, Third Voyage. | | 
3 9 ** xx s ö 
K: 1:8 26. Kp: * : 2 *: K :: : 4. 1 
* * 9 
£2 . K 8 en XXX8 a | 
X—p K * x—Þ | 
A XI — 22 N f 
1 9, CEE ns; GEE =%. S 
X ** x3 | | | 
— — « | —— 
ae”). 4 S808 3 
wipes = þ#, * —V——=p. — End. and ſo on 


for as many Voyages as may be required. Hence, making m== exponent of any give 


— - — 
my d - l WG 
- > 9 . — n 


m 
en power, mono — . [ 1 . 
= 2222 == Sum to be inſured upon, all round 7 
| m 1 | f 
4x25 = the premium all round, tantamount to the ſeveral given premiums 2 


a 
8, in this Theorem, bei lt * I 
that adventure rw bonnet bn n which will cover 
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E 


When a given ſum is adventured ſeveral voyages round, as in the laſt caſe, 
either at the ſame, or different riſgues, from Port to Port, and the premium 
for the woyage round is. required, tantamount to the ſeveral given rates 
per Cent. | 

| | RI E. 

1. Fixp the ſum for which the policy muſt be taken, by the laſt 
Caſe. g 

2. Myplrirrxr the ſum adventured by 100, and divide that pro- 
duct by the Policy. 

3. Tak E the quotient from £100, and the remainder will be the 
premium per cent. on the policy, tantamount to the ſeveral pre- 
miums piven in the queſtion. 

1. A Merchant adventured (480 10s. from Newbury-port to 
South- Carolina, from thence to Jamaica, and from thence, home, 
and the premium was 5 per Cent. from Port to Port, what will be 
the premium tantamount to the ſeveral given premiums, (allowing 
the riſques out and home to be equal) on the policy which will cover 
the firſt adventure of (480 10/? 

In Qreſtion 1, Caſe 5, we found the Policy to be C560 8½ 1, 560, 43125 

480,5 Xx 100 = 47050 and 560,43125) 48050,00000(85,7375 and 
loo——85,7375>=/14,2025 the premium required, or thus 
_ 480,5X100 __ 2 

560, 431257 3 

2. A Merchant adventured £500 from Boſton to Philadelphia, at 
3 per cent. from thence to Guadaloupe at 4 ; from thence to Nantz, 
at 5 ; and from thence, home, at 6 per cent.: What will be the pre- 
mium, tantamount to thoſe given in the 22 on a Policy for 
covering the firſt adventure, the voyage, ſuppoſing the riſques out 
and home equal ? 

In Queſtion 2d. Caſe 5, we found the Pelicy, which would cover the 

adventure the voyage round, to be 60 1, 278 
Then, 100— = = £16,844 = the premium per cent. on the 


policy the voyage round, and tantamcunt to the ſeveral given premiums. 


Cas E VII. 
Fa policy be taken out for a given ſum, to cover a certain adventure 
from one Port to ansther, on to ſeveral Ports, at equal premiums from one 
place to the other, to find what that equal premium is. 


R ul. E. 
1. Ix voi vx 100 to that Power denoted by the number of Riſques, 
and multiply this power by the ſum adventured, (or covered.) 
2. Divipꝝ the laſt product by the policy. 
3. EXTRACT that Root of the Quotient denoted by the number 
of Riſques, 4. TakE 


100 


pOLICIES or INSURANCE. 294 


Tax this Root from £100, and the remainder will be the "LE 


qual premium from one port to the other. #0 D 

1. A Merchant adventured £480. 10s... from Newbury- port to 
South-Carolina, from thence to Jamaica, and from thence home; 
To cover which all round he took out a policy for £560; Ny, and 
the premium was equal from one place to the other; What was the 


premium per cent. ? 


* 1 — 


** (190X199 X 190% 4915 
L097 VT 560743125 
CAS VIII. 
n ben an adventure is inſured out and home at ane Riſque, at a given rate 


per Cent. and the wayage terminates ſhort of "what was t firſt intended; 
To find what the underwriter muſt receive yer gent. 


| R U LE. 

1. Ir juſt half the voyage is performed, it muſt be conſidered as 
two equal Riſques: if oue third, then, as zbree equal riſques; if but 
one fourth, then, as four riſques, and ſo on; and by caſe ad. muſt be 
found the amount which will cover the adventure the voyage round, 

2. IxnvoLve 100 to that power denoted by the number of riſques, 
and multiply this power by the ſum adventured. - - 

3. Divips this product by the aforeſaid amount. 

4. Exrx Ar that Root of the quotient denoted by the number 

of Riſques 

5. Taxx this root from £100, and the remainder will be the ſum 
per cent. which the underwriter muſt receive. 

1. A Merchant covers £200 at Ger Cent. from Newbury-port 
to the Welt-Indies and home again; but the voyage terminating in 
the Weſt-Indies, what muſt the Inſurer receive per Cent. ? 

100 


6 


—— 


94 5 100 !! 200: 212,765957 = amount to cover {200 voyage round. 
2000000 
lo & loo x 2002000000 and = 9400 
| 212,705957 
and 100—y/ 9400 = 3, op 16 to be paid the Inſurer per Cent. upon the 
above amount. 

2. A Merchant inſures £350 to the Weſt-Indies, from thence to 
France, and from thence home, at 10 per cent. the voyage round ; 
but there is but one third part of the voyage performed ; what 
muſt the Inſurer receive per cent. ? 

T here being but 5 of the voyage performed, we muſt ſuppoſe 3 equal riſques. 

100 

10 


90: 100 :: 350: 388,888 , & ioo X 100 X 100 X 3402350000000 
350000000 


3 
"388,885 —599999-9999 C 100 — 899999, 99 9 3,415 4 


— 5 per cent. 


+ H 
In 
| 
U 
p : 
[11 
| 
LE 
1 
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293 COMPOUND INTEREST. 


COMPOUND INTEREST A 
Is that which ariſes from the Intereſt being added to the Princi- 
pal, and (continuing in the hands of the borrower) becomes a part 
of the principal, at the end of each ſtated time of payment. © 
5 t. 
R Uu IL E. + 
Find the amount of the given principal, for the time of the firſt 
payment, by ſimple Intereſt; next, find the Intereſt of that ſum, 
or principal, and add it as before, and thus proceed for any num- 
ber of years, till accounting the laſt ameunt as the principal for the 
next payment.— The given principal being ſubtrafed from the laſt 
amount, the remainder will be the compound Intereſt, Ty 
EXAMPLES. 
i. Waar will £480 amount to in 5 years, at £6 per Cent. per 
Annum ? | | wht £5. | f | 


Principal 480 Principal for the 1ſt year 480 
Rate of Intereſt 6 Intereft of ditto 28 16 
28180 Principal for the 2d. year 508 16 

20 4 * 24 EC a E. ; 6 
1600 30052 16 
| "Ra * & A 
Prin. for the 2d year 508 16 
' Intereſt for ditto 30 10 64 10156 
. | 4» 7 _ Fi, 4 12 
Prin. for the 3d year 539 6 62 — 
: . "HA 6172 
oven Fs, 
2135 19 3 
: 164 \ Xa 2188 


Principal for the zd year {539 6 6% 
<P Intereſt for ditto 32 7 2+ 


— Principal for the 4th year 571 13 81 


1124 Principal 

+ As all the computations relating to ſimple Intereſt, are founded upon Arithmetical 
Progreſſion, the fimple Intereſt of one pound being a ſeries of terms in arithmetical pro- 
greſſion increafing ; whoſe firſt term and common difference is the intereſt of one pound 
for one year, and the number of years ſhewing the number of all the terms; therefore, 
the laſt term will always be equal to the product of the time and rate, equal to the inte- 
reſt of one pound for any given time: So thoſe relating to compound Intereſt are found- 
ed upon a ſeries of Terms increaſing in geometrical progreſſion, wherein the number of 
years aſſigns the Index of the laſt and higheſt term; Therefore, as one pound is to 
the amount of one wp , for any given time; ſo is any propoſed principal, or ſum, to 
its amount for the ſame time, 3 


COMPOUND INTEREST, 293 
Principal for the 42h year £571 13 65 : 


34130 2 44 ps 4, 
20 Prin. for the 4th yr. {571 13 82 
Intereſt for ditto. 34 6 
6102 — 
12 Prin, for the 5th year 5 19:9 
o[28 a 
+ 36138 18 
1114 — 
l 4. 7118 
Principal for the 5th year 605 19 9 12 
Intereſt for ditto 36 7 2 — 
3 242 


Amount for 5 years 642 6 11 
Subtra# the firft Principal 480 - — 


Comp. Imereſt for 5 years 162 6 11 


2. WHar is the compound Intereſt of £740 for 6 years, at (4 
per Cent. per Annum ? | 196 6 $8 
3. Wrar will £4900 amount to in 5 years, at £4 per Cent. ger 
Annum? 4 | A. 486 13 2% 

4. Waar will £150 amount to in a year, at £2 fer Cent. per 
M I ION A. £199--4- 5 


MzTHOD z. 
When the Rate is at 5 per Cent. per annum. 


1. Drvivs the Principal by 20, and this quotient, added to the 
principal, will be the amount for the firſt year, and the principal 
for the ſecond. P ne 


2. In like manner find the amount for every ſucceeding year. 


When the Rate is at 6 per Cent, per annum. 


1. Drvivs the Principal by 20, and that quotient by 5 : Theſe 
quotients, added to the principal, will be the amount for the firſt 
year, and the principal for the ſecond. 


' 2, In like manner obtain the amount for eyery ſucceeding year. 


EXAMPLES. 


. 


% 2 ee. — 


e * Ll 


'! 
ks 
11 
q 
: 
| 


1 
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EXAMPLES. 


War is the amount of (48. L 
at 6 per cent. per annum, for 5 Or the "a 5 at 5 per cent. 
years ? * Per amum for 5 years ? 
$0)450 | 2200480 
3}; 24 K 36 by 24 
158 $©16 e — 


285554 76 5 Amount ine ij year 35 1 of 1/2 year, 


| 464 5) 25 8 9⁴ — — 
8 81 f Er 9 20) 529 4 = ditto of 2d. 
= St 
20) 539 6 65 4 the 2d. 
5) 25 19 34 255 13 = ditto of 3d 
3212 *. 
5 2 6G! 25 15 þ \ het 
20)571 13 Bz ditto of the 3d. 200583 8 10 2 Jets of 4h 
5) 28 11 8 -29 3. 54 | 
5 14 4 
20)605 19 By ditto of the 475 L612 — 3 5th, * 
5) 30 5 112 W 
6 24 25 


- a © 4 & 4 * 7 
_ i JUL OUNTQOOI 51 21 


C 6 zee of oth, = 
COMPOUND INTEREST” BY HEcrMinE, 


A Tar r e, the, ameunt of {1, at 6 per cent. per annum, for or months, 
17 TDec. parts. Mist. L- Dec. rn. DDr. parts. 
1, 0487 5 1,02457 9 | 1,04407 
1,00976 6 1,02956 10 1,04975 
1,01467 "3 1,03457 11 1,05486 
1201251 j 8 | 1,03961_Þ 12 L105 


— 


1 


A'FaBLE of the amount f £1, from 1 day to 31 days, at 6 per cent. 
per annum. 


2 —— * C. Dec. parts. | Days. | T. Dec. parts, | Days. F. Dec. parts. | 

1 | 1,00016- 12 | | 4,00192' | 22 1,0035 

1 2 1,0032 | 13 1,00208 23 1,0368 | 
3 1,00048 I4..þ 1,00224. 4 .24 J 1, 00384 

j...4 | .1,00064 | 15 1,0024 . |. 25 PF. ao 

Eo | 1,00 8 | 16 1,00256 26 1,00416 

EV 1,00096 17 r,00272 Þ 27 | 1,00432 
7 | 1, 00112 18 1,00288 J 28 |þ 1,00448 Þ} 

} .8. | -1,00128 19 | 1,00304 f 29 | 100464. 

1 9 1,001 44 20 1,0032 30 1,0048 

} 10 1,0016 21 1,00336 31 1,00496 

11 1500176 | 


5 
| 
| 
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A TaBLE of the Amount of C, at + per Cent. per Month, as 
| prattiſed at the Maſſachuſetts Bank. 


T Hemb::T 7. Dec. parts. | Months. | .L.x Dec. parts. | Months. | T. Dec. parts. | 
jr | 1005 | 5 TÞ - L025 9 1,045 

2 1,01 b 54 1,83 1] 10 1,05 

3 1,015 4 | 1,035 11 1,055 

E42 2 0 15,04 12 1,06 


1 


When the principal, the rate of. Intereſt, and time, are given, 70 find 
either the amount or Intereſt. x 
UL 


+ LzeT r= amount of CI for 1 year, and f principal, or given ſum ; then, ſince 
is the amount of £1 for x year, vill be its amount for 2 years, for 3 years, and 
ſo on, therefore, it will be as 1171 11 e =amount for the ſecond year, or princi- 


pal for the third — Again, As 127 2272 amount for the third year, or prin- 
cipal for the fourth, &c. to any number of years. And if the time, or number of 


years, be denoted by t, the amount of £1 for 7 years, will be r "; from hence it will 
appear that the amount of any other principal ſum p, for t years, is pr 3 for, as 1 


1 p: pri, the ſame as in the rule. 
Ir the rate of intereſt be determined to any other time than a year, as 4, 4, &c. 
the rule is the ſame, and then t will repreſent that ſtated time. 


r= Amount of £1 for 1 year, at the given rate per Cent. 
= Principal, or ſum put out at intereſt. 
Let {= Intereſt 
r= Time. 
m==A mount for the time :. y 
Tux the following Theorems will exhibit the Solutions of all the caſes in Come 
pound Intereſt. 


r 


— 1 


I. pri n. II. pri —p=i, III. . IV. =| =. 
r 


Tux moſt convenient way of giving the Theorems, Lal that for the time, will 
be by Logarithms, as follows, 


1. tx Log. r + Log. p= Lo „ fs II. Log. m—txL. r==L. p. 


III. = rv; 4.22228; 2: 5; 


* 
Ir the compound intereſt, or amount of any ſum be required for the parts of a year 
1t may be determined as follows— 
I. WxExN the * is an aliquot part of a year. 
U L F. 

1. FIN p the amount of £1 for 1 year, as before, and that root of it, which is de- 
* the aliquot part, will be the amount of £1 for the time ſought. 

2. MULTIPLY the amount, thus found, by the principal, and it will be the amount 
of the given ſum required. 


II. Wren the un; not an aliquot part of a year. 
v L B. 

. 1. Rxpvuce the time into days, and the 365th root of the amount of £1 for x year 
is the amount for 1 day. 

2. Rais this amount to that power, whoſe Index is equal to the number of days, 
and it will be the amount of £1 for the given time. 

3- Mor rer this amount by the principal, and it will be the amount of the giv- 
* Ae 

Io avoid extracting very high roots, the ſame may be done by Logarithms, thus; 
Divide the Logarithm of the rate, or amount of £1 for 1 year, 6 ny 77a ens of 
the given aliquot part, and the quotient will be the logarithm of the root ſought. 


— — — — — — — — — — 
- — — — — — — ”a — 
* 


Ry TD 


| 
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r 


1. Fx p the amount of C1, for 1 year, at the given rate per Cent. 
2. Ix vor vr the amount, thus found, to ſuch power, as is de- 
noted by the number of years —or, in TazL I, at the end of An- 
nuities, under the rate, and againſt the given number of years, you 
will find the Power f 
. MuLTiyLyY this power by the Principal, or given ſum, and 
the product will be the amount required, from which, if you ſub- 
tract the principal, the remainder will be the Intereſt. 


E x AMY I ES. 


1. Waar is the compound Intereſt of £600 for 4 years, at 6 per 
Cent. per Annum ? | 
1,06 = Amount of LI, for 1 year, at 6 per Cent. 


Multiply by 1,06 3 


1,1236 = 2d. Power, 


Mult. by 1,1236 


1,26247696 = 4th Power. 
Multiply by 600 = Principal. 


757,48617600 = Amount. 
SubtrafZ? 600 


I $7,486176=L1 57 9s. 834.==Inereſt required. 


By TABLE I. 


Tabular amcunt I for 4 years, at 6 per Cent. per Annum 1,2624709 
Multiply by the Principal = 600 


Amount = 757,4861400 


2. WHarT is the amount of £570 107. for 12 years, at 34 per 
Cent, per Annum ? Anſ. [1024 10s. 81d. 


Axor Rh ER method of working compound Intereſt for years, months 
and days, which is much more conciſe than the preceding method. 
RLE 


1 Tux amounts of £1 in this Table, are ſo many powers of the amount of £1 for 1 
year, whoſe Indices are denoted by the number of years. 


Note, When the given time conſiſts of years and months, or years, months and days; 
firſt ſeek the amount of £1 in the Table for years, then in the Table of months, &c. 
multiply theſe ſeveral amounts and the principal continually together, and the laſt pro- 
fs will 17 amount rh: * 

nus, if the amount of £40 in 5+ years, at 6 per Cent. per Annum were required; 
the amount of £1 for 5 years 1, 38255 ditto N 11, 2956 T7 
Now, 1, 33822 x 3,029 56, 480 = (66172341 Anſwer, 


COMPOUND NTEREST »y DECIMAES. 29% 


RU LE. | | 
To the logarithm of the Principal, found in any Table of loga- 
-rithms, add the ſeveral gr anſwering to the number of 
years, months and days, found in the following tables, and their ſum 
will be the logarithm of the amount for the given time, which 
being found in any Table of logarithms, the natural number cor- 
reſponding thereto will be the anſwer. f 


Logarithmic TaBLEs, at 6 per Cent. per Annum, for years, 
Months and Days. ; 


1 Tears | der. p. FT dec. pts. | FT dec, pts | Tx þ dec. pts. Merch | dee. pts | 
i | ,025306 | 11 | ,275306 | 21 | 2537420 31 | ,7845% | 2 ,002166 
2 4050012 | 12 2302 7 | 22 | ,556732 | 32 | „8097924 2 — 
3 „981328978 23 75 33 2835098 3 6 
4 | ,101224 | 14 | ,354234 | 24 } ,607344 | 34} »$ + ,008 1 
2 | 912653 | 15 | ,37969 2 63205. | 3 588571 2 z0IO724 | 
5151836 16 | ,404596| 2 26579 30 | „911016 5012837 
4 4177142 | 17 | 430202 27 683202 | 3 2930322 4 014% | 
| 5202448 | 1 2455508 23 | ,708568 |. 38} ,901628 2017033 | 
ſ 9 |-2277544 "9 141 29 | ,733974 | 39 „986934 | 19 019176 
10 425306 | 20 „5061230 ,75935 01224 10 „021189 
** IT 4023253 
Days 2 D| | D] MG eee, 
IE 000077 | B y00057X | 14 | ,000999 { 20 | ,001426 26 „001852 
2 4000143 | 9 | „000642 | 1 : ,00107 | 21 | 0014 2 5001923 
3 9000215 | 101 ,G00713 | 164 ,001442 | l 4001994 
4 — 111 „000785 1 „001213 23 | „001639 29 , 
2 „000358 | 12 E 67 | 18 | ,oorz84] 24] ,oor7r 30 — 
7 — 13 000925 | Ig | ,001355 | 25 | 078. 31 „02207 
— At 


6. Waar is the amount of £1432 10. at 6 per Cent. per Annum 
for g years, 8 months, and 15 days? | 
To the Log. of (132, 5 =2,122216 


Jer 9 years = „22754 
Add J ditto for 8 months = ,017033 
ditto for 15 days = ,00107 


Becauſe 8 months are paſt, diauct 4 ] AAS. 
per cent. upon the logarithmof 15 days A © 2229942 
Remains - 2,3680302, the neareſt to which, 
in the Table of Logarithms, is 2, 368 101, and the natural number an- 
Fwering thereto is 233, 41423 ; 86. Anſwer. 
P 


* 


C488 


+ AL Tnoven there is a ſmall error in the logarithms for days, vet they are exact e- 
nough for common uſe, — And if after the firſt month you deduct per Cent. tor each 
month paſt (that is, I per Cent. after 1 month, 14 per Cent. after 3 months, c.) from 
the logarithm of the number of days, it will give the true anſwer. 
Note, That, after 1 month, Z per Cent. on the logarithm of 1 day, is ,000000355— 
on 2 days, is, 000000715 Alter 2 months, 1 per Cent. on the logarithm of 1 day, 
20000007 Ion 2 days, ,00000143 z=After 10 months, 5 per Cents on the logarithm 
ot 1 day, is, „00000355 on 6 days, isy ,00002145, &cs 
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CASE 2. 
N hen the Amount, Rate and Time are given, to find the Principal, 


R UL E. 
Divide the amount by the amount of £1 for the given time, and 
the quotient will be the Principal. 
Or, If you multiply the preſent value of £1 for the given number 
of years, at the given rate per Cent. by the amount, the product will 
de the principal, or preſent worth. + 


EXAMPLE Ss. 


I. Waar is the preſent worth of £757 gs 8+ due 4 years — 


diſcounting at the rate of £6 per Cent. per Annum? 
By TaBIE I. 


D; ide 5 bula | 
—— 2 / 5 -_ ar amcunt 2 21, 2624769) 757, 4861400 (Coo, 45 
By TABLE II. 


Mult : by the preſent worth of {1 for 4 1 2 * 757. Sy 
years, at 6 per cent, per annum 579 279.2093 
1 28 659. 93582504. = = £600. 


2. War Principal muſt be put to Intereſt. 6 years, at 53 per 
Cent. per Annum, to amount to 4965 35. 92d, 3616 Anſ. Loo. 


CASE 3. 
When the 2 Rate and Amount, are given, to find the Time, 


Rv L x. 
Drv1ive the amount by the Principal; then aivide this otient by 


the amount of £1 for 1 year, this quotient by the ſame till nothing 


remain, and the number of the diviſions will ſhew the time. 

Or, Divide the amount by the principal, and the quotient will be 
the amount of £1 for the given time, which ſeek under the giy- 
en rate in TABLE 1, and in a line with it, you will ſee the Time. 


EXAMPLE 8. 

1. In what time will Z600 amount to £757 gs. 8% at 6 per * 
per Annum Compound Intereſt? 
Divide the 7 : 
by the Brencipat * 600) 757, 48617601, 6247696 = Quotient to be 
divided by 1,06 till it can be had no more; or you may find it in TaBLE 
1. ander 6 per Cent. and againſt 4 years. 

Divide 


+, Set TABLE 2. ſhewing the preſent value of £1, diſcounting at the rates of 


4, 41, &c. per Cent. the Conſtruction of which is thus: 


Amount. Pref. worth. Amount, Preſ. werth. 


As 1 06 2 1 1 2 I : 62, d 
per Gals und tine 39433962, and ſo on, for any other rate 


DISCOUNT By COMPOUND INTEREST. 299 
Divide by 1,06) 1, 26247696 


1,06) 1 191016 
Four diviſions ſhew the 1,06) 1,123 
time to be 4 years. 
1,06) 1,06 
I 
CASE 4 | 
When the Principal, Amount and Time, are given, to find the Rate per Cent. 
R UL k. 


Drvivs the amount by the Principal, and the quotient will be the 
amount of £1 for the given time, then, extract ſuch Root as the. 
Time denotes, and that root will be the amount of £1 for 1 year, 
from which ſubtra& unity, and the remainder will be the ratio. 

Or, Having found the amount of C i for the time, as above direct- 
ed, look for it in Ta RLE 1, even with the given time, and directly o- 
ver the amount you will find the ratio. 


Ex AMS IE. 
Arx what Rate per Cent. per Aunum will £600 amount to £757 9/85. 
in 4 years? 
6000757, 48614(1, 2624769. - Vo, the time being 4 years, the 4th Root 
of this quotient minus 1 will be the ratio. | 


1, 2624769001, 123599 ＋ and 112359901, 05999 and 1, of 999 


DISCOUNT »x COMPOUND INTEREST. 


CASE 1,* 

The Sum, or Debt 10 be diſcounted, the Time, and Rate given, to find the 
Preſent worth, * | 
UL E. 


Lx r m= ſum or debt to be diſcounted, and the other letters as before: then the 
following Theorems will ſhew all the caſes in Diſcount by Compound Intereſt. 


t F 
J. 7 p. pr n. III. - = © which being continually divided by r, till nothing 
remain, the number of theſe diviſions will be equal to t. 
* , . , , 2 . 
IV. = =r which being extracted, (the time, given in the queſtion, ſhewing the pow- 
er) will be equal to r, 
PR 8 may 22 4 Ta BLE r, bs de 
"IND that power of £ 1 for 1 year, denoted by the Time; multi preſent worth 
by 5 — IE will be the anſwer, 5 61 6 b 41 
. Ur, by Table 2d, thus; find the preſent worth of C for the given time, by which 
divide the preſent worth, and the — will be the debt or — * 
CASE 3, thus; Divide the debt by its preſent worth, and ſeek the quotient in Ta- 
YLE 1, under the given rate, and in a line with it you will ſee the Time. 


Casr 4th is wrought in the ſame manner, only, ſsck the quotient in a with the 
Une, it will ſhew the rate a- top, 8 L n 


— —— 


Lo —— 2 Ws » 3 
r a 


— ——A_ 


” 
13 * — 
6e. 


- 


a * = 
r 


— 


— 24, and „„ 
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| Vr. 

Drivrpr the Debt by that Power of the amount of £1 for 1 year, 
denoted by the Time, and the quotient will be the preſent worth, 
which, ſubtracted from the debt, will leave the diſcount. 

E XAML ES. 

1. Waar is the preſent worth, and diſcount of £600, due 3 years 

hence, at £6 per Cent. per Aznym, compound Intereſt ? 


Divide by 1,06] =1,19101)600,00000(503,7741 = £503 155 
projent ns and {600—ſ'503 15 54 = £96 4s. 654. = Diſcount, 


00 
* 119101 Css 7, & Boner” =£90,2259 


2,1910 


"ity By TABLE II. 
In this Table, correſponding to the Time and Rate, 
ave have , 839619 = preſent worth of II for the Time and Rats. 
Multiply by 600 = Debt , or Principal. | | | 


$03,771400'= preſent worth of the debt. 
2. Waar is the preſent worth of £312 10s. due 2 years hence, 
at 47 per Cent. per Annum, Compound Intereſt? _ - | 
f 845 IF 7 34. 2, 979. 
3. War ready money will n a debt of £1000, due 4 
years hence, at (5 per cent. per Aunum Compound Intereſt ?' 
r 4 1822 14. od. 2,304qrs. 


ANNUITIES Ox PENSIONS xx ARREARS 
er COMPOUND INTEREST, | 


CAS E I. 
When the Ax x UIT x, or PEXSsIOx, the T1ME it continues, and the 
Rar E per cent. are given, io find the AMOUNT. 


Ru rz. t 1. Make 1 the firſt Term of a Geometrical Progreſſion, 
and the amount of Z1 for 1 year at the given Rate per cent. the 
CCW 


T It is plain that upon the firſt year's Annuity there will be due ſo many year's com- 
pound intereſt, as the given number of years leſs one, and gradually one year leſs, upon 
_ ſucceeding year, to that preceding the laſt, which has but one year's intereſt, & 
the laſt bears none , 

LzT r= rate, or amount of {1 for 1 year, then the ſeries. of amounts of £r an. 
nuity for ſeveral years, from the firſt to the laſt, is x, r, * 73, e. to im And 
the ſum of this, according to the rule in Geometrical Progreflion, will de = #- 
mount of £1 annuity for t years. And all annuities are proportional to their amounts; 
therefore, 1: — = AIAmount of any given annuity n. 

LzT r= rate, or amount of £1 for 1 year, and the other letters as before, then, 


rin] Mt "TY 
And from theſe equations, all the caſes relating to annuities or penſions in arrears, 
may be comnenlendy e in Logarithmic Terms, thus, 7 
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2. Carny the ſeries to ſo many Terms as the number of years, 
and find its ſum. | EO c d 4. 
3. MuLTrieLy the ſum, thus found, by the given annuity, and 
the Product will be the amount ſought. * 
Os, Multiply the amount of C1 for 1 year into itſelf ſo many 


times as there are years, leſs by 1; then multiply this Froduct by 
the annuity ; and ſubtract the annuity therefrom ; /afly, divide the 


Remainder by the Ratio leſs 1, and the Quotient will be the 
amount. 2 
E x A M IL E s. 
1. WHAT will an annuity of £60 per Annum, payable yearly, a- 


mount to in 4 years, at £6 per Cent., 
Firſt Method, 


1,06+7,06 71060 4.374616 = Sum. 
* | | Mauliiply by 60 = Amity. 


1,3816 Auf. {262 9s. 629. 


Or, 1+1,06+7,06]* +1,06]* x 60 = 262 9s. 64d. 


Second 


I. L. 24 L. for SL 71 L. 4. 

II. L. 2—L. tt; + L. . . 

III. Lon Aft on —b 
„ * 


f. IV. 1 = . £ 


Or thus, I. — II. * II.. rt 
—1 n 


— . 4 
which continually divided by y till nothing remain, the number of thoſe diviſions will 


* to Or, being extracted, (che given time ſhowing che power) will be 


— — IRS - — 


— by * — 22 
. IEC... Ii 


9 8 _ 
200 — nee res Wh, Amur lx So Goes SAS eee as —£ AY — p = — — = _ * — * 
4 — a — — a _ — r— = o 
- * * '- —— A > . 


LSE oe LES 


. -A eo” ˙ A . eu» on. oo > 
— = * 
„ 


On CT 
r ” 
— "us 


3% ANNUITIES os PENSIONS x ARREARS 
wem mam em - + mn hyp 


1,06 X1,06 X 1,06X 1,06 = 1, 624 + . ,, 
|  Maliply by bo = Amity. - 


04-237 Sn. 22 
'- Subira? 0 | 


Divide by 1,06—1=,06) 15,7476(262;49=L262- 97. 934. Ar). 
12 22 


| Or, 7706 7 7766 1,06 x 1,06 x bo—bo 
1,00 —1 ' n 


Or, By T 4 4 E III. 7 
MvuLTiPLY the Tabular number under the Rate, and oppoſite 
to the time, by the annuity, and the Product will be the amount. 
2. Waar will an annuity of £60 per Annum, amount to in 20 
years, allowing £6 per Cent. Compound Intereſt ? 
Under {6 per Cent. and oppoſite 20, in Table III. gc will find, 
Tabular number = 36,78559 | de 2 | 
Multiply by 60 = Arnmily, 


2207,13540 = £2207 25. 82 the Anſ. 


3. Wuar will a Penſion of £75 per Aunum, payable yearly, a- 

: mount to in g years, at Z5 per Cent, Compound Intereſt. 
Anſ. (826 197. 10d. 
| 4. Ir a Salary of £100 ger Annum, to be paid yearly, be forborne 
5 g years, at (6 per Cent. what is the amount ? A.. £503 14/2 
| | | | | Cas R 


| - + TazLz III. is calculated thus; Take the firſt year's amount, which is Cr, 
42 it by 1,061 = 2,06 == ſecond year's amount, which alſo multiply by 
3,06 f 1 3,1836 = third year's amount, &c, and in this manner proceed in calcy, 


lating Tables at any other rates. 


23 = me 1 


» — 
* 


ar COMPHOUNDINTEREST. 303 


CAS E 2. ; | 
When the AMOUNT, RATE per Cent. and TIME are given, to find 


the AnnurTty, Pens10N, Oc. 
Rurz. Multiply the whole amount by the amount of Ci for 
1 year, from which ſubtract the whole amount; divide the remain- 
der by that power of the amount of £1 for 1 year, ſignified by the 
number of years, made leſs by unity, and the quotient will be the 
anſwer. 
EXAMPLE 8. | - 
1. Wuar annuity, being forborne 4 years, will amount to 
262, 47696, at £6 per Cent. Compound Intereſt ? | | 
| 262,47696 = Amount, | 
Multiply by 1,06 = Amount of £1 for 1 year. 


157486176 1,06 _ | is 
262476960 1,06 a 
278,2255776 | —_— 636 
Subtraft 262, 47696 1 1060 
26247696) 15,7486176(C60 the Anſever. 1, 1236 g 
15 7486176 | I, | 
© 5 67416 
g 112360 
1191016 
1,06 
7146096 
11910160 
1,2624769 
Subtract 1 


Divifor 2 26247696 

o. 262, 47696 * 1,06—262, 7696 bo. 

1,06 X 1,06 K 1,06 X 1,061 
Or, By TABL 8 III. 

Drvip the amount by the Tabular number under the Rate, and 
oppoſite to the Time, and the quotient will be the annuity; 

2. WHar annuity, being forborne 20 years, will amount to 
£2207,1354, at £6 per Cent. Compound Intereſt ? 
Tabular amcant = 36,78559)2207,13540(L60 4. 

2207,1354 


2 . "Cain. 


„„ 
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CAS E 3. | | 
het the Au NI Tr, * a Ratio are given, to find the 
? IME, 


1. . . 
'Mvitiety the amount by the Ratio, to this Product add the Annu- 
ity, and from the ſum ſubtract the amount; this remainder being di- 
. the Annuity, the Qrorient will be that Power of the Ratio 
fignified by the time, which being divided by the Amount of (i for 
1 year, and this Quotient by the ſame, till nothing remain, the num- 
ber of thoſe diviſions will be equal to the time. Or look for this 
number under the given rate in TABLE I. and, in a line with it, you 
will ſee the time. | X | 
EXAMPLE 8s. 
1. In what time will £60 per Annum, payable yearly, amount to 


| {262,47696, allowing Z6 per Cent, Compound Intereſt for the for- 


ce of payment? 
: 262,47696 = Amonnt. 
| Multiply by 1,06 = Ratid. 


— - — 


3 


157 86175 * 
x 2522506 


278,2255776 
© = Annuity. 


A 338,2255776 
Sebira® 262,47696 


Divide Ly 60)75,7486176 
Divide by 1 0601 26247696 | 
Divide by 1,06) t,1g1016 

Divide by 1,06) 1,x236 


— —-— — 


Divide by 1,06) 1, 6 


5 I 

dap vamy of diviffons by 1,06, being 4, gives the mumber of years 
= 4 the anſaver. 
Or, In TAsLE 1, under the given Rate you will find 1,262476, 
and in a line, under years, you will find 4. 

2. In what time will an annuity of £60, payable yearly, amount 
to £2207,1354, allowing 46 per Gent, tor the forbearance of pay- 
ment ? Anſaver 20 years. 


PRESENT 


— 


% 


SRESENT WORTH or ANNUITIES; . 365 


PRESENT WORTH or ANNUITIES, G 


ar COMPOUND INTEREST. 


CASE TI. 


When the AnwurTY, e. Rath and TiME are given, 10 find 
" "be PRESENT Wok rn. 


| CT.” £3 
1. Drvrye the Annuity by the Ratio, or the amount of £1 for 1 
year, and the quotient will be the preſent worth of 1 year's annuity. 
2. Divivz the Annuity by the Square of the Ratio, and the 
Quotient will be the preſent worth for two years. 2 Og 
3. In like manner, find the preſent worth of each year by itſelf, 
and the ſum of all theſe will be the preſent value of the Annuity, 
fought. 
or, Divide the Annuity, &c. by that Power of the Ratio ſigni- 
fied by the number of years, and ſubtract the quotient from the 
Annuity : This remainder ms divided by the Ratio leſs 1, the 
quotient will be the preſent worth. , 


A Tux reaſon of this rule is evident from the nature of the queſtion, and what wad 
faid upon the ſame ſubject in the purchaſing of annuities by Simple Intereſt. 
Lz T p= preſent worth of the annuity, and the other letters as before, then, 


21 | a1 A | \ 
* And p R — ="7, 


And from theſe Theorems, all the caſes, where the purchaſe df annuities is conserned, 
may be exhibited in logarithmic terms, as follows. 


| L. n+L. —— 1. ts . fo 
* 
* — Bp" 
II. Z. LAL. 1 fr ns 
L. „I. cb. aur) 
7 L. 7 


III & 


| c F E 
Or, thus, I, — II. & E177 LG 
f ne” 20 ad 
III. — =” which being continually divided by r till nothing remain, 
ping = | 
the number of thoſe diviſions will be equal to t. 8 h 
Le t expreſs the number of half years, or quarters, # the half year's, or quarters 
payment, and e, the ſum of Ci, amd or + year's intereſt, then all the preceding rules 
will be applicable to half-yearly, and quarterly payments, the ſame as to whole years. 
Tur amount of an annuity may alſo be found for years and parts of a year, thus: 
1. FIN D the amount for the whole years, as before, | | 
2. Find the intereſt of that amount for the given parts of a year. 
* — this intereſt to the former account, and it will give the whole amount re- 
quired, 
Tux preſent worth of an annuity for years and parts of a year may be found thus, 
1. Find the preſent worth for the whole years, as before. | | | 
2. Fix p the preſent worth of this preſent worth, di ſeounting for the given parts of 
2 year, and it will be the whole preſent worth required. 


4 ETAurlEs. 


1 6 


a , * | ” | 
356 PRESENT WORTH or ANNUITIES 


| EXAMPLE $ 
1.4 War ready money will purchaſe an Annuity of £60, to 
continue 4 years, at £6 per Cent. Compound Intereſt, 
Firft Method, 
| Ratio = 1,06)60,00000(56,603== preſent worth for 1 year. 
| | | Ratio 
— 3 8 
1 Kano] 1,191016)60,00000(50,377= do. for 3 years, 
Ran = 4,26247696)60,00000(47,525= do. for 4 years. 
| 207,904 = £207 18s. 043d. An. 
Second Mei bod. 
= 1, 26247696) 60, ooo (47, 525 


From 60 
Subtract 47,525 


1,1236) 60, oo000 (5 3, 399 de. for 2 years. 


4 Peer of 
1 the Ratio 8 
: Or jt 41595 bo 47,525 = 12,475 


4 | And 5 = 207,916, 
q Diviſ, 1506—1=,06) 12,475 


[| ; 2 07,916 =L£207 18s. 33d. the Anſaver, 


4 By TABLE III. 


Under {6 per Cent. and oppoſite 4, aue find 
4.37461 = Amount of Vi Annuity for 4 years. 
Multiply by 60 = Annuity. 


262,47660 = Amount of {60 for 4 years. 
Then, ofpeſite 4 years, and under £6 per Cent. in TanLe II. 


We baue 4792093 
Multiply by 262, 7456 


4752558 
752558 
3168372 
5544651 
1584186 
4752558 
1584186 | | ; 


208;1197426338 = £208 25, 42d. 


Or, "Oppoſite 4 years, and under {6 per Cent. in TABLE I. we 
have 1, 26247 = the amount of {,1 for 4 years : 
Then, 262,7466=1,26247=208,1209=£208 25. 5d. the Anſwer. 
By 
& QuxsT1oxs in this caſe may alſo be anſwered by firſt finding the amount of the 
a 


kE given annuity by Caſe 1. of Annuities in Arrears, Page 300, and then the prefent 
worth, or prineipal, by Caſe 2. of Compound Intereſt, Page 298. | 


ar COMPOUNDINTEREST. 304 


By TamnLres IV. 

Murr the Tabular number, under the Rate, and oppoſite 
the time, into the annuity, and the product will be the preſent worthy 
Tus, in ExaMPLE 1ſt. What ready money will purchaſe £60 
Annuity, to continue 4 years, at £6 per Cent. Compound Intereſt ? 

Under £6 Per Cent. and even with 4 years, 
Me have 3, 465 1 = vreſent worth {1 for 4 years. 

Multiply by 60 = Annuity, . 


Anſaver = 207,9060 = {207 18s. 144. 

2. War is the preſent worth of an annuity. of £60 pr Au 
to continue 20 years, at £6 per cent. Compound Intereſt ? | 

Anſ. £088 3. 103d. 
CASE | 
When the PRBSENXT WoRTH, Time and RATE are given, to find 
the Ax N UIT Y, RENT, O. 

Ru1s. 1. From that Power of the Ratio, denoted by the num- 
ber of years plus 1, ſubtract that power of it, denoted by the num- 
ber of years. 

2. Drivive the remainder by that power of the Ratio, ſignified 
by the Time made leſs by unity. | | 

. MuLTiPLy the preſent worth into this quotient, and the pro- 
duct will be the annuity, penſion, rent, &c. . 

Ox, 1. Multiply that power of the Ratio, denoted by the number 
of years plus 1, by the preſent worth. 

2. MuLTieLy that power of the Ratio, denoted by the time, by 
the preſent worth, and ſubtract this product from the former. 

3. Divive the remainder by that Power of the Ratio, denoted by 
the time made leſs by unity, and the quotient will be the annuity. 

| X.A M Þ-L ESC) 

1. WHarT annuity, to continue 4 years, will £207,904 purchaſe, 
Compound Intereſt, at £6' per Cent.? bas 

q Firſt Method. 
From 1,06 * 1,06 * 1,06 * 1,06 X 1,06 — 1,3382295 5776 
Subt. 1,00X 1, 06 XK 1,06 X 4,00 = 1, 26247696 


Div. by 1505]! — 18, 26247696), 0557486176, 2885 898 
„2885898 | 
Maitiply by 207,9 prefent worth, 


25973082 | 222 


20201286 
57717960 
Anſwer, 59,99781942=={,60» Second 


Tasr x IV is thus made Divide { by 1,06=,9433g the preſent worth of the 
firſt year, which, divided by 1,06, is equal to „88999, which, added to the firſt year's 
preſent worth, 1$==1,83339, the ſecond year's preſent worth, then, 88999 divided by 1,06, 
and the quotient added to 1, 83339, gives 2,6701 for the third year's preſent worth, &. 


0 PRESENT WORTH or ANNUITIES, &e, 
Second Method. 


From 2,06 x 1,06 x 1,66 x 1,06 x 1,06 x 207% 278,21 | 
Take 1706 x 1,06 x 1,06 x-7,06 72555 — ls . 4 


i Divide by 1,961. —1=,26247696)15,743137535( 59,999 = £60. 


BY FAL V.“ 


if Murrierr the Tabular number, correſponding with the Rate 
| and Time, by the purchaſe-money, and the product will be the 


»28859== Annuity which {,1 will purchaſe in 4 years. 
Maliph by 2079 OY am 


— — — 


uiry, 
'* Unger £6 per Cent. and oppoſite 4 years, you will find 


. 

N — ——— 3 — 
*r —— 
— © — — 


259731 
202013 
577180 


bi 59-997 861 = £60. 


CASE 3. 


When the Anxuity, PresenT Wok TR, and Rar 10 are given, 
; N to find the Tux. FW. 


Rvr x. Divide the Annuity by the produd of the preſent worth 
t: and ratio ſubtracted from the ſum of the preſent worth and annuity, 
| and the quotient will be that power of the ratio, denoted by the 
number of years, which being divided by the Ratio, and this quo- 
tient by the ſame, till nothing remain, the number of divifio 
will ſhew the time : Ox, the above quotient being ſought in Tazrz T1. 
under the given Rate, in a line with it, you will fee the time. | 


EXAMPLE 5s. 
. 1. Fox how long may an annuity of £60 per Annum be urcha- 
1 ſed for (207, 906336762, at £6 per Cent: Compound Inter 4 | 


Tast V. is made in this manner; Divide Ct by the preſent worth of 


FE I for 
| 1 x year, and the quotient will be the annuity, which £ 1 will purchaſe for x year 557 
pH I by the preſent worth of £1 fot's years, and the quotient will be the annuity, which 


: 


£1 will purchaſe for 2 years, &c. 


1 p 

l q ! 

J J — 
R 1 


ANNUITIES, . iv RE VERSION, 3% 


Multiply 207, 906336762 q 0 . == preſent worth. 
| by 1,06 — Annuity. 


— —— 


1247438020572 From 267,906336762 
2079063367620 Gwbr. 220,330716967 


220, 3805 1696772 47. 529619795 = Diviſor. 


$7.525619795)60,000000000(1,26247696 
Divide by 1,06) 1 26247596 


1,06) 1,1910165 
1,06) 1,1236 


1,06) 1,06 


T he number of Divi- 
a flonc==T ime=4 years. 

| 60 

0 P — — — — 1,262 6 
Oy 207,000336762+62—207,906336762 X1,00 © 07096, 


which being ſought in TapLE I under the given Rate, in a line with it, 
is 4 = 4 years. 
2. How long may a Leaſe of 75 yearly rent be had for 
£533. 15. 844. allowing L Er cent, e Intereſt to the Pur- 
chaſer? Ao 9 . 


ANNUITIES, LEASES, Se. taken in REVER- 
SION AT COMPOUND INTEREST. 


C482 1. 


When the Ax x uIT , Ti ur and RAT 10 are giver, to find the Pax- 
SENT WorTH of the annuity in Reverfion. 


Rur t 1. Divide the annuity by that power of the Ratio de- 
noted by the Time of its continuance. 

2. SUA r this Quotient from the annuity :—Divide the Re- 
mainder by the Ratio leſs 1, and the Qyorient will be the preſent 
worth, to commence unmediately. 3. Diviven 


ters des the Nas in reverſion, and the other letters as before, Thea, the , 
two caſes under this rule will be expreſſed by the — Theorems, | 


J. „2.7. Then change p into m, and — = . 
r 


r 


Eon 2 am 

II. pr © = m, Change m into p, and — — = n, 
rf —1 

Or, 1. e U. re 


Iz | » mot 


ſent worth of the annuity in Rever ſion. 


310. ANNUITIES, Se. tn REVERSION" 


3. Divips this Quotient by that power of the Ratio denoted 
by the time of Reverſion, (or, time to come, before the annuity 
commences) and the quotient will be the preſent worth of the an- 
nuity in Reverſion. | | 

Ox 1. Multiply the annuity by that Power of the Ratio denoted 


by the time of its continuance, minus unity, for a Dividend. 


2. MuLtTiPLyY that Power of the Ratio denoted by the Time 
of its continuance, that Power of it, denoted by the Time of 
Reverſion, and the Ratio leſs 1 continually together for a Di- 
viſor, and the Quotient ariſing from the Diviſion of theſe two num- 
bers will be the preſent worth of the annuity in Reverſion. 

EXAMPLE Ss. | 

1. Waar is the preſent worth of £69 payable yearly, for 4 years; 
but not to commence till 2 years hence at £6 per Cent. ? 
| Firſt Method. 


Ratio= 1,06 Or, In Table 4th, find the preſent value of Cr 
1,06 at the given rate, both for the time in being and 

— the time in reverſion added together, and ſub- 

636 tract the preſent worth of the time in being from 

1060 the other, multiply the remainder by the annuity, 
— and the product will be the anſwer. — 


2d. Power = 1,1236 
1,1236 Pref. worth of the time in being & reverſion = 4,0 1732 


4 Preſ. Worth of the time in being 1,8333 

67416 | 2 
23708 3,08402 
22472 | * bo 
11236 | 3 
11236 | £ 185,04120 


— 


Div. by 4th prw.= 1,26247696)60,0000000(47,525621 378467 
| Subtract the quotient==47,52 5621378407 


— —ũ— —ä 


Divide by 1,06—1= , 06) 12, 474378621 $33 * 
Divide by 1,06 x 1,061, 1236) 207, 9063 1035880185, 035876 185 os. os · the Pre- 


60—47, 52 56 
, 


Or, Tos = #7 
2 90s == 185,03537 6 
1,712.36 


8 Second Method. 
26 = 4th, Potwer—1 
- Multiply by 247096 = Annuity. 


15,74861760 Dividend. ,08511115)15,74861760(185,036 Anfeo, 
1,26247696 4th Power. 
1, 1236 == 2d. Power. | ? 
757486176 | 
57874308 hy "T,ob|*— 1 x60 — cs 
2 BY -- yaa — — 5 
120247696 75060 x L,oo|* X 1,001 
126247696 
1,418 6191122 6 
NK. 28 a Ratio — 1 


,68511114673536 == Diviſor. 2. WraT 
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2. Waar is the preſent worth of a Reverſion of a Leaſe of {60 
per Annum, to continue 20 years, but not to commence till the end 
of 8 years, allowing £6 per Cent. to the purchaler ? 

ü Anſwer (431 155. 7d. 2,7819 fr.. 
An Annuity, ſeveral times in reverſion, and rate being given," to find the 
| ſeveral preſent values, 

Fr xp the preſent value of £1 per Tan IV. at the given rate, 
and for the ſeveral given times, which _ ſeverally multiplied by 
the — the products will be the ſeveral preſent values of that 
annuity, for the ſeveral times given; ſubtra& the ſeveral preſent 
values, the one from the other, and the ſeveral remainders will an- 
ſwer the queſtion. | 

3. A has a Term of 6 years in an Eſtate of £60 per Amn. B 
has a Term of 14 years in the ſame eſtate, in reverſion," after the 6 
years are expired; and C hath a further Term of 5 years, after 
the expiration of 20 years. I demand the preſent values of the ſe- 


veral Terms, at 6 per Cent. P. : 
5, 4. 


| C. 
Preſ. value of {1 for 36 year 14,6172 K 60 287 o 74 
Ditto of ditto for 20 =11,46992 x 60=688 3 10+ 
Ditto of ditto for 6 = 4,91732X 60=295 © g, = Ates. 
Therefore, 877 0 73—688 3.1034=£188 16 9 C's Term, and 
688 3 103—295 O 94=L£ 3933 13=#"s Term. 

4. For a Leaſe of certain profits for 7 years, A offers to pay 
{300 gratuity, and £300 per Annum, B offers £800 gratuity and 
{250 per Annum, C bids £1300 gratuity and (C200 per Amun, and 
D bids £2500 for the whole-purchaſe, without any yearly rent; 
which is the beſt offer, computing at 6 per Cent. 


By Table 4, the preſent worth of {300 per N 
Annum, for 7 years, at 6 per Cent. is 16744714 
| Lo which add 300 


Value of A's offer = 1974,714 


Preſent worth of £250 per Annum, for y years ="1395;595 
To which add 800 


| 


Value of B's r S 2195, 595 


Preſent worth of {200 per Annum ir y years = 116,476 
| To which add 1300 


Value of C' offer == 2416,476 


| | D's offer = 2500 
Hence it appears that D's offer is the beſt, The 


-_ Y — a C 
wan rugs am a wl* £ — 2 


» 
l Reid 2 — — 


— d! ˙—ü ĩ˙“̃ꝓʃl Ng? 13 4 


— v7 WY * 
7 5 5 


. ˙— ] 
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4315 ANNUITIES, &: is REVERSION 


_ The abeue Dnrftionr may be anfevered by the 4th and 24 Ta xs. 
c Taki Dueftion I, for example. 

1. MurtTieLy the Tabular number in Table IV. — 
to the Rate and the Time of continuance, into the annuity, an 
the Product will be the preſent worth, to commence immediately. 

2. MuLTiyLY this preſent worth by the Tabular number in 
Tast II. correſponding to the Rate and the time of Reverſion, 
and the Product will be the preſent worth of the annuity in Rever- 


0 In Table oth wwe have 3.4651 3 
Maitiply by. 60'= Amity. 
207,9060 
In Table 2d. wa have , 889996 
_ 1247436 
1871154 
1871154 
1871154 
1663248 
1603268 ” 


"OS "I 


CASE 2. 


B ben the PRESAN f Worth of the Reverfion, RATE and Ting are 


given, to find the annuity. 
Rurs. 1. Multiply that Power of the Ratio fignified by the 


Time of Reverſion, by the preſent worth, and the product will be 
the amount of the preſent worth for the Time before the annuity 
commences. , 

2. Motrrirrr that Power of the Ratio ſignified by the Time 
of continuance plus 1 by the laſt Product. 

3. MvuLT1eLy that Power of the Ratio, ſignified by the Time 
by the aforeſaid product, and this laſt Product, divided by that pow- 
er of the Ratio denoted by the time, minus unity, will give the 
annuity. 

— Divide the continual Product of the preſent worth, that 


Power of the Ratio denoted by the Time of continuance, that Pow- 


er of it denoted by the Time of Reverſion, and the Ratio minus 1, 
by that Power of the Ratio denoted by the Time of continuance 
minus 1, and the quotient will be the annuity. 
- EXAMPLES. 
1. Wuar annuity, to be entered upon 2 years hence, and then 
to continue 4 years, may be purchaſed for £185,035876, at (o per 


Cont. ? 
; Firſt 


4+ COMPOUND INTEREST. 4313 


| Firft Method. 
1,06 x 1,06 = 1,1236 = 24. Power of the Ratio. 
Multiply by 185,036 = Preſent worth, 


67416 
32708 
561800 
89888 
11236 
207 90644 Amoint for the time Reverſſon. 
Multiply by 1,33 22 * = 5th peter of the | #0 
415812 geb potuer of the Ratio = 1,2624 
15312 Multiply by — 
1663248 
62371 757452 
623718 11362230 
207906 883729 
n 2524940 
From 278, 22396732 
Take 262,47 38892 262,47 508782 
Divide by 1,06[*—1=,26247)1 $,743837950(60 the annuity required; 
Or, 185,036 x 1,1236 = 207,906 
Then, 207900 X 1 33822—207,906 x 120297 — | 
1,26247—1 = £60 Al. 
; Second Method. 
185,036 = preſent wworth of the Reverſion. 
1,26247 hn Power of EA Ratio. 
— 
1295252 Or by Table 4 Divide the preſent 
740144 evorth of the Reverſion by the dif- 
350072 ference between the . zb 
1110216 of £1 for the time both in being 
"Une tn and reverſion, and the time in be- 
5036 ing, and the quotient will be the 
— annuity. 
2335 
1,1236 = 24, power of ditto. 
— — 
14016144 779722 
28074 1,8333 
46720 — 
2336024 3;08402)1353,0412{6o Au. 
— 
262,47565664 
= — Ratio — 1 


6— 


— 4 vo 
755 16247) 15,748 539 3984(6⁰. 
Or, 185,036 x 1, 26247 x 1, 1236 x 1,06—1 26 
I,20247—1 F 
2. Tur preſent worth of a Leaſe of an houſe is £431 1½ 74. 
2,7819 grs. taken in Reverſion for 20 years; but not to commence 


till the end of 8 years, allowing £6 per Cert. to the purchaſer ; 
what is the yearly Rent ? Anſ. £60. 


Rr Purchaſing 


314 | Puxenasine ANNUITIES FoR?vER, on 


Purcbaſing ANNUITIES. forever, or FREEHOLD 


ESTATES, at Compound INTEREST. 


EAST 


When the AnwnuiTY, or YEARLY RENT, and the RATE are given, 
to find the PRESENT WoRTH, or PRICE. 
RuLe.* As the Rate per Cent. is to L100; ſo is the yearly rent, 
to the value required. 
Ox, Divide the yearly rent by the Ratio leſs 1, and the Quotient 
will be the value required, | 


E x AMY IL E S8. 
1. WHar is the worth of a freehold Eſtate of £60 ger Annum, 
allowing £6 per Cent. to the purchaſer ? 


Ci Lot SiG? 
6 : 100 :: 60 Or, 1,06 - 1 , 6) 60, oo 
60 
1000 
6)6000 


£1000 the Anfever. 
2. An Eſtate brings in yearly, £75 ; what would it ſell for, al- 
lowing the purchaſer (5 per Cent. Compound Intereſt ? 


Anſwer, £1500. 
arenen. 


When the Pr1ct, or PRESENT WorTH, and RATE are given, to 
find the AN N UIT X, or YEARLY RENT. 
RuLte. As L100 is to the Rate, fo is the preſent worth to its 
rent. | 
Or, Multiply the preſent worth by the Ratio leſs 1, and the Pro- 
duct will be the yearly Rent. 


EXAMPLES. 
1. Ir a freehold Eſtate be bought for C1000, allowing £6 per 
Cent. to the Purchaſer ; what is the yearly Rent ? 
100: 6 :: 7 


Or, 1000 Xx, 6 o. 
100)6000({60 An/. 


600 


2 2. Ir 


Tux reaſon of this rule is obvious; for ſince a year's intereſt of the price, which is 
given for it, is the annuity, there can neither more nor leſs be made of that price, than 
of the annuity, whether it be employed at ſimple or compound intereſt, 

Tux following Theorems ſhew all the varieties of this rule. 


I. — = Þ, II. 7 i X Dl. III. 725 r =, Or 2. 


FREEHOLD ESTATES, Ar Compound INTEREST. 315 


2. Ir an Eſtate be ſold for (1500, and 5 per Cent. allowed to the 

buyer; what is the yearly rent ? Anſwer {75. 
| CASE 3. 
When the PRESENT WoRTH, or PRICE, and yearly RENT are given, 
to find the Rar. 

RvuLts. As the Preſent Worth is to the Rent; ſo is L100 to the 
Rate. 

Or, Divide the Rent by the preſent worth ; add 1 to the quotient, 
and the ſum will be the ratio of the rate per Cent. 

Or, Divide the ſum of the f worth and rent by the preſent 
worth, and the quotient will be the ratio. 

EXAMPLE 8s. 

1. Ir an Eſtate of {60 per Aunum be bought for £1000; what 

rate of Intereſt was allowed-the Purchaſer for his money ? 


Lo Lo . 
1000 : 60 :: 100 Or, 1000)60,00(,06+ 1=1,06 
100 60 oo 
1000)6000(£6 4dn/aver. 
6000 Or, To 1000 = preſent worth. 
— Add 60 — Rent. 
1000) 1060(1,06 
1000 
6000 
6000 


2. An Eſtate of £75 per Annum was purchaſed for £1500 ; what 


Rate of Intereſt had the Buyer for his money ? Anſw. {5. 
To find at how many _ purchaſe an Eſtate may be beught, 
ASE 1. 


When the Ra TE Intereſt is given, to find the NUMBER of years. 
RuLe. Divide ( ioo by the Rate, and the Quotient will be the years. 
EXAMPLE 8s. 
1. How many year's purchaſe ſhould a gentleman offer for the pur- 
chaſe of an Eſtate, to have £6 per Cent. - his Money ? 


6)100 | 
16,666 + =16 years. 
2. How many year's purchaſe is an Eſtate worth, allowing £5 per 
Cent. to the purchaſer ? Anſwer 20 years. 


C4A483RK 2: 
When the NuußER of year's purchaſe, at which an Eſtate is bought, or 
fold, is given, to find the RaTe of Intereſt. 


Rur r. Divide (100 by the number of years, and the Quotient 
will be the Rate, N ; He , 4% 
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EXAMPLE Ss. 


1. A Gentleman gives 165 years purchaſe for a farm; what In- 
tereſt is he allowed ? 
165 = 16,666 + )100,000( £6 Anſwer, 


2. A Gentleman gives 20 year's purchaſe for an Eſtate, what In- 
tereſt has he ? Anſ. £5. 


Puxcaasins FREEHOLD ESTATES in REVERSION. 
S408 


The Rate and Rent of a Freehold Eftate being given, to find the preſent 
worth of Reverſqon. 


_ RvuLe.4 Find the preſent worth of the Annuity or Rent, (by 
Caſe 1. of purchaſing Freehold Eſtates, page 314th.) as though it 
were to be entered on immediately. 

2. Diviopz the laſt preſent worth by that Power of the Ratio 
denoted by the time of Reverſion (by Caſe iſt. of Diſcount by Com- 
pound Intereſt) and the quotient will be the anſwer required. 

Or, 1. Having found the preſent value of the Eſtate, ſuppoſing 
it to be immediate ; Multiply the Annuity, or Rent, by the preſent 
worth of £1 correſponding with the time of Reverſion and Rate 
in TABLE IV. and the product will be the preſent worth of the An- 
nuity or Rent, for the time of Reverſion ; or the value of the pre- 
ſent poſſeſſion. 

2. SUBTRACT the value of the Poſſeſſion from the value of the 
Eſtate, and the remainder will be the value of Reverſion. 


EXAMPLE 5s. 


1. Surros a Freehold Eſtate of £60 per Annum to commence 
2 years hence, be put up to ſale; what is its value, allowing the 
Purchaſer {6 per Cent. ? \ 


Firſt Method. 
1,06—1 ==,06) 60,00 — Rent Per Annum. 


1000 = Preſent worth, if entered on immediately. 
17⁰⁵ = 1,1236) fo, ooo(890, 7653 = 890 1/64 = preſent 
aworth of £1000 for 2 years, or the whole preſent worth required. 


Second 


§ Tax following Theorems expreſs all the Caſes under this rule, 
I. — =; then change p into m, and — p. 
, F r 


11 


II. pr n; then change m into p, and Em =, 
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Second Method. 
I 06 h. o6) 60,00 
1009 = preſent worth, for immediate poſſeſſion. 
In Table 4th. we have, 1,83339 = Value of £1 fer 2 years. 
| Multiply by 60 = Rent. 


110,00340 = Value of Poſſe/fion. 
From 1000,0000 | 
Subtra3 110,0034. 


889,9906 Value required. 


2. Surros an Eſtate of {75 per 4nnum, to commence 10 years 
hence, were to be ſold, allowing the Purchaſer £5 per Cent.; what 
is its worth ? nf. £920 17s. 54. 

C 423 3, — 
The VALUE of a Reuerſſon, the TI uE prior to its Commencement, and 
RaTs of {ntereft given, to find the AnnuiTY or RENT. 


Ruts. 1. Multiply the Price of the Reverſion by that Power of 
the Amount of (i for 1 year, denoted by the Time of Reverſion, 
and the Product will be its amount (by Caſe 1, of Compound In- 
tereſt.) 

2. Fix o the Intereſt of the amount (by Caſe 1# Simple Intereſt) 
and it will be the Annuity, or yearly rent. 


EXAMPLE S. 
1. A Freehold Eftate is bought for (889, 99656 which does not 
commence till the end of 2 years ; the Buyer being allowed £6 per 
Cent. for his Money ; I defire to know the yearly Income ? | 


. 889, 9966 = Price of the Rever/ion. 
Multiply by 1, 06] = 1,1236 Denoted by the time of Rever/fon, 


53399790 
26699898 
17799932 


8899966 
8899966 


— — b 
Op ae da = Amount of the Neverſion. 


Anſwer, (Go, oo 


2. Ir a freehold Eſtate, to commence 10 years hence, be ſold for 
£929 175. gd, allowing the Purchaſer £5 per Cent,; what is the 
yearly Income ? T rig Auf. £75. 

| | TAL 


i 


— = — > 4 —_— 
— r . .. .. 


( 2318 


9 


TABLE I. Shewing the amount of {1 from 1 year to 50. 


$.13 per cent. 135 per cent. 14 per cent. ak per cente]5 per cent. | 5E ger cent. 1 © per cents 


1 1,0300000 
2101, 


ö 211,09272 
441, 12 55088 


5189274 
501, a 


2 
» 

* 
S 
SN 


9 1530477 Z 


Ia41,512 5097 
15 1,5579674 


16 — — 


181 — 
19 17835060 


2327941 
20937770 


2,1650 12 
2,22 1239 
2,2879276 
53565655 
2427262, 


2, 500080312, 
557508273 
2405233 52 

42, 7319053 

138624 


58982783 
2,98 5226t 
3, 07478 34 
3, 167026: 
3,2620377 


Auge 1,124864c|1, 1411661 


1,229 8738/1 


Þ3 1,4685337 1787 9560 10650735 ee, 


25 — 


1,03 500001 75 1,904 59000 
107 1229 177 16000 r, 9202 50 
7 1, 1698 58 5, 1925186 

11858885 12166529 * 
I 2292553 1,265319c 
12722792 13159 1711, 3608618 
1,3168090 Isen gor, 422 1006 1 

— 14233118 1,48 51 
5480842 ‚1, 5529694 


1, 5394 540, 6228 5 30 
ro 435% 1569 58814 


1, 3022601 


I 
I 5675348 


1182755 I 87298 12 20233701 
1,9479005]2,1133768 
5740 58161, 20 955 
12159175 , 106849 f, 307860 
159897888 2,1911231 n 


— — — 


. Nee, 486220 
42513151 155 6 9187 36520 
n 2,46 3155 752106 
187741. 855 oarR, 876013 
= 58363 30054344 


2,4459585 222459753, 40790 
255315 717 , 98330051392 2009 5 
2,62017 1912-998 703 33/3-4296999] 
2,7118779(3-1186514/3,5840364 

0679378, 243307 53,7453181 


N rg 13 43,0138 74} 4» 
707 5/3 $000 74.899510 
3,1119423 6483 114,27 9901 
3,220 3 37943163 4,46 351 
— 23. — 4,057 347% 7347 


4502661 49103922 4770 2880 

3,5710254 4,205 98, 5,096 

769601 13 4,4388134 573262 192 
2782 53717 4,6163659 5 685225 

3,9592507 —— n 4045 


e 
3,460 
. 
403,87 14 52: 
72 


66 3,89 50436 
47 4,01 15949 
84, 1322518 
9 42 


62197 


1,9590009 © 
I, 102.5000 
I,1576250 
1,2155002 
1,2762815 
I, 34009 50 
1,407 1004 
207050 
1785830 2 
288946 


1,710 39.3 

I 585 
1788 5649 I 
1,9799316 
| 2507 2 


rer 
2,29201 

2,4066 8 
2, 5269 502 
* 532977 


1,05 500 
1, 11302 50 
151742413 
15238824 
1, 306979 
LD 
1,4 76862 
1,5346 
1,61 2939 
1,7 091440 


1,00600000 


1,790047 


1,8020919 

1,9012069 
2,0057732 
2,1150907 
2,2324756 


1,8982985 
2,0121964 


ol 


223965581 


273 my 
2o4 48011 
214652 

2,765 85 

— 9893 


4758 62 

2,92 — 
3,0715237 
3,2250999 
3,3863549 


e > 36. 
3,5556726 
3,7334563 


3,9201291 
45116135 
23219423 


445350394 
457049414 
5,0031885 
5,2533479 
5551 152 
5,7918101 
6,0 — 
6,385477 

6,7047511 
7039982 


30784329 
32475357 


450231279 
452443999 
454778419 
47241232 
4,9839499 


— 


ny pie 
27727 
2,8543391 


2255 7225 
352071355 


3»399563 
35003537 
35819749 
40459 34 
4529187 


572580671 
555472608 
8 * fog 
I 742 39 
6, 5138230 


6 8720832 


72500478 8, 


L 


8, 51330 


rern 2 
6360871 
41 9,1542523 
| 94703507 
10,2871 


709783374995 55 
7,2412 57915, 1927838 6 11 

93 57776 6375522 
5433475 16515 6,9362421 
728233585 5841778 1756 7248373 


48669471 07482361, $745497 
5,0372840 5,3 163166 7791 54045 
5213588516, 5694392 3,6738290 


73919885 
1 
1496660 
88 71502 
8,95 50077 


9,4342581 
959059710 
10, 4012696 


396064 56, 8 32268808, 643 
2 


7710559619, 032 7915 11,4673097 


8,9815378 
9,47 45224 
9,9960761 

10, 5404933 
[1, 1265504 


10,9023608 
11,5570325 
12,2 8481 


12,085 
ng — 


1 
12,3 p04 be! 
13,065208 


6110,9213331 


13,7838579 
145,540 OG 


14,538 3673 
15,463 36693 
16,39148 : 
17,3749788 


13,2174775 


5O 443839059 


TABLE 
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Tafr II. Sbewing the prefect value of Ci, due at the end of any 3 of gar, 


rom 1 t9 40. 


3 5 6 


OO o 


961538 
924556 
888996 
854804 
5821927 


790314 
759918 
73069 
702587 

675564 


649581 


15624597 


600574 
577475 
555264 


533908 
513373 
493628 
474642 
456387 


438833 
421955 
405726 
390121 


375117 


360689 
340816 
333477 
320651 
» 308309 


,290460 
,285058 
»27 4094 
263552 


254415 


243669 
234297 
5225285 
208289 


956938 
91573 

876297 
„838561 
802451 


767896 
734828 
203185 
„672904 
643928 


616199 
589664 
5564271 
5539973 
5 16720 


494469 
423378 
4528 

433302 
414643 


396787 


5379701. 


36335 
347703 
332731 


5318402 
304691 
291571 
27901 5 
5267 


5255502 
2445 

233971 
223896 
214251 


„205028 
196299 
18775 

179665 
171929 


90703 
5863838 
5822702 


783526 


1.746215 
710681 


„676839 
644609 
613913 


584679 
„556837 
„530321 
„505068 
481017 


458311 
436297 
415521 
395734 
376889 


358942 
34185 

325571 
310068 
305 303 


5281241 
„267848 
255094 
242946 
231377 


220359 
209866 
5199872 
190355 
518129 


172057 
164436 
156605 


149148 


947867 
8985 13 
585 1728 


573733 
526903 
49958 

473684 
5449141 


425979 
40383 
382932 
363123 
344346 


326568 
309677 
293684 
„278523 
526915 


5250525 
237608 
225362 
213715 
202743 


„192307 
5182411 
5173029 
164133 


3 


147399 
140114 
132893 
126075 


„142046 „119608 


943396 


| 889990 


839619 
5792093 
747258 


70496 

„665057 
627412 
„591898 


558394 


562787 


496969 


468839 
442301 
417265 


393647 
371364 
350343 
330513 
311804 


294155 
5277505 
261797 
246978 
232998 


21981 
207368 
19563 
184556 
517411 


16425 . 
„154957 
5146186 
137912 
130105 


122741 
115793 
5109182 
„103002 


22212 


LEE Cent. | 45 per cent. | 5 pr cent. | 53 fr cent. | Oper cent, | 1yrs 
7952381 


| 


I 
2 
3 
4 
5 
6 
7 
8 
9 
10 


"1 


ww, b.<- * 
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Taxis m. n amnuity for any number of yrave, from 1 B46; 


13 


6 per cent. 5 


11, 


2,04 


351216 


8] 9,214260 


1111 3,48635 
12]15,02580 
13116,02683 
14118,29191 
15]120,02358 
162 1,8243 
1712309751 
18/25,04541 
19127,07122 
20129, 77 807 
21131,96920 
2213424797 


23130,01788 
2439. 08260 


27 4708421 


32 
3306, 2095 


4,246464 
5 5.416322 
6 6,63297œf 
7 297293 


5 10, 582795 
1012 ,006107 


2 
31199328335] 64.752388 
2,70146 


367.6983 
371$1,702240] 91,0413 
38185,970336 96,138205107,709546 
39090, 40915 


1, 
| 2:045 
3.137025 
4.278 191 
7 


LAL 2 — 


I, 

aus | 8 
3,1525 
4.310125 
5,5825631 


6, 716892 

8,0191 5 

9.380014 
10, 80211 
12,2882 


6 . 


8, 142008 8, 26689. | 


9,5491 
11,02656 


1 13,841179 
5] 15,404032 


5 17,159913 
11 18,932109 
20,784054 


15,91712 

17,712983 
19,598632 
21,578503 


1 22,719337 
24,741707 
26,855084 
29,00356 

31,371423 


23657492 
25,840366 
28,13238 5 


30, 5 29004 
33-005954 


12,577892 12,875354 
14206787 14. 583496 


2,058 

 3,10802 
4-342 26 
5,581 Oc] 


Ko I 
2,06 

3,1836 | 3 
44374016] 4 | 
5037093] 5 


— mm— — 


6,888051 


9.721575 
11,25625c 


16,38559 
18,286798 
20, 29257 

22.408503 


18, ,8821 32/13 
21,015004/14 
23. 23˙27 5968.15 


—ů—ů—ů— 


24,04114 

26,990402 
29,481205 
32,102671 
34-8683 18 


25,67 252716 
, lng? 
30,905652/11 
33.7 5999019 
——— 20 


2] 33.783137 
30,303378 
38,93703 
41,6089196 


25141-94590] 44,5521 


35,719252 
38,505214 
41,439475 
442501999 
47 -727099 


37786075 
40, 864309 
44.111840 


47, 379g 
51, 18857 


2644˙311745 473570645 


4} 50711324 


| 28149-967583] 53,993333 
29152,900286| 57,423033 
3956,084938] 61,007067 


55113454 


2322712 
66, 438847 


68,666245 
72,756226 


34129357908 77,03025 
35173052225 $1,4966 18 


86, 163966 


46442 


101, 


70, 6099 

75.298829 
80, 6377 
85,6959 
2 ˙320307 


5496598 
58.989109 
63,23351 
67, 711355 
72,43547* 


68,528109 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


39, 992729 
43,392289 
46.955828 
50,8 15 576 
5486451 


\$9-t56391 
03,705703 


73039796 


——ů mmm ———__ 


77,41 942 
82,6740 
88, 22476 
94077127 

100,25 1365 


104. 183751 
1143477 


31 
32 
33 
34 


ui 


9 
101628139 


114, 95025 


106, 765186 
113,637274 
120, 87324 
128,5 36127 


119, 12086336 
127, 26811437 
35, 904201039 


14.058454 39 
— 2 4 


40195 ,0255191107,030323)1 20,799774 


* 


136, 605614 


Tk IV. Shewing the preſent worth of Ci, annuity, for any nomber of bes., 
SEper cent 16 pero | 


6 per cent. 


| 094339 


0 


32¹ d] 


rom 1 t0 40» 


2 T 4 per cent. . | 44 per cent. 


5 per Cent. 


[n+ wines]; 


O © O © 


— 


8, 11089 


0,90154 
1,88609 


2.77509 
3.62989 


445182 


324214 


6,00205 , 


6,73274 
743533 


8.76048 
9.88857 


9598565 


10,6312 


11,11839 


11,65229 
12,16567 
12,65929 
13,13394 


13559032 


14,2916 
1445111 
14,5684 
15,24096 


15, 62208 


15-9827 


10,32959 
16,66406 


16,98371 
17, 20202 


17, 58849 


17.873555 
18,14764 


18,4112 


18,66461 


18,90828 | 
19,14258 
19,3678 


9 119,58448. 
2.122522 


: 


| 


| 


| 


"I 


| 


1.87267 
2,74896 
3.58752 


5.15787 
578927 


6,5989 


7,26879 


7491272 


8,5 -2892 
911858 
9,68285 
10, 22282 


10,73954 


17,2340 


41,7079 
12, 15099 
12,9329 


13,00793 
| 13240472 


13-73442 
14914777 


1449548 
14.82821 


15,1461 | 


15-43 13 
18˙7 287 
1602189 
16528889 


16,8449 
16,78889 


17,02286 


| 17,24676 
17,4610 


17,66604 
17,86224 
18,04999 
18, 22965 
18:45159 


77727 | 


1 


4.38997 
—— 


** 


; 


| 
b 
| 
| 
f 


, 


F 


| 


14.64 
1489813 


10,83777 
| 11,27 407 


11,68958 
12,08532 


| 12,40221 


12,82115 
13,163 


13. 48807 
13,79864 
14. 09394 


1437818 
303 


15,1410 


15,37245 


1559281 
15,80268 
16,00255 
16,1929 


16,3749 


16,5468s 


16,71129 
16,8678 89 


17,01704 
7, 851 929 


— — - 


IY 


mm 


7, 


0,94780 
2,6979 


3-49802 


40.2098 


10,39936 
10,79852 


11,17687. | 


\ 11,53549 | 
11587541 


12,1976 
12, 0299 


12,79245 
13,06682 


13,3688 


13,57338 
13, 90702 


14.0284 


| 14,23838 


1443733. 


14,6259 

14,0463 
1497404 
15,13461 


15,2868 


15,43105 
15,5779 
15,0974 

15,82024 


1 1593667 


| 
| 


2 67301 


183339 


1422917 
14.366173 


| 14,49533 


| 14,01722 


14473211 


14,84048 


I 4>9427 
15-23 3 


A 


— 


. — —ů 
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from 1 t 40. 
67 ] 4 pr cen: Tf per cont. | per cent, ] er 15 ent. cent. per cee. 
111,04 1,045 1,05 15055 1,06 | 
2 | 35302 | 534 | 55373 | 554162] 54544; 
3 36035 36377] 436721] 37065 3741 
T1 4 „27549 27874 „28201 28582 28859 
PN. 2277 ] 20 2347 23739 
6 „19076 „19388 ,19702| „20092 20336 
7 „16661 1697 | ,17282] 17671] „17913 
> 14853 1 161 515473 515859 bfg 
91 „1349 7571469 14455] ,14702 
jo 12329 12638 [ ,1295 | 513334] 13587 
Ii „r 11725] „12039 12424] 12679 
112] „10655 ] „10 11282 11667] 11927 
113] „10014. „10327 ,10645] „oi „11296 
114] 094674] e | ,no102Þ ,T0489 | ,1075B: 
15] od 9311 9624 ,TO022 | 10296 
416 108582] ,oBgor'| „oz ,0962 |  ,og8gs 
"J'17J' j0822\ BFA: ,0887 | ,0926 | ,09544 | 
"J 18] $07899] 08224 | ,o8555] 08947 | 09235 
9e j07614] 307947 | ,08274| 08699 08962 
| 20 307359 „07688 br »08427 | 08718 
| 12 07128] „ | ;078 08198 „085 
| 22] 0692 207254 507597] 07998 | ,08303 | 
64 23 06731] ,07008 | 44 y07825 »08128 
24 06559] 00899 | 507247] 07053] ,07968 
25 06401] 6744} 507095] 507503} ,07823 
25 „06257 „6602 06956] „07367 „0769 
27 „624 „06472 00829] ;07242| 0%57 
28 „06001 „06352 ,06712| ,07128| ,07459 | 
29 ,05888] ,06241 | ,00604| ,07023] ,07358 
| 404 ',05783] ,06139] 06505] ,06926] ,07272 
==" . = 
1314 ,05685] ,06044 | 06413] sz ,07179 
32] 05595] 505956 | 00328] „6754 ,071 
' 33] O55! | 058 74 506249 „06678 „07027 
124] 05431 | 05795 | „175 ,06607 ,06959 
35| 05338 | ,05727 | ,06107] ,06541| ,00899 
| 36] ,o5289 „0566 06043] ,0648 „06839 
37 | 05224 | 05224 | 05984] ,00423| ,06785 
38] ,05163| ,0554 | 05923] ,0637 | ,06735 
39 ,ogro06 | ,05485 | ,05876] ,06321 | ,06689 
1401 _,05052 | 054341 ,05828] ,060274 ,066 
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CIRCULATING DECIMALS 

Axe produced from Vulgar Fractions, whoſe denominators do» 
not meaſure their numerators, and are diſtinguiſhed by the continual 
repetition of the ſame figures. | 

1. Tx circulating figures are called reperends ; and, if one figure 
only repeats, it is called a Angle repetend; As ,1111 fc. ,6666 c. 

2. A compound repetend has the ſame figures circulating alternately, 
As ,0140101 Sc. ,379379379: Cc. 

3. Ir other figures ariſe before thoſe which circulate, the decimal 
is called a mixed repetend ; thus, ,375555 We. Is amixedfingle repetend, 
and ,378123123 Sc. a mixed compund repetend. 

4. A ſingle repetend is expreſſed by writing only the circulating 


figure with a point over it; thus, ,1111 Sc. is denoted by ,1, 


and ,6666 Ac. by ,6. 
5. ComrounD, repetends are diſtinguiſhed by putting a point 


over. the firſt and laſt repeating figures; thus, ,010101 Sc, is weit- 


ten „ol and 379379370 Oc. thus 379. 
6. Similar circulating decimals are ſuch as conſiſt of the fame num- 


ber of figures, and begin at the ſame place, either before or after 
the decimal point ; thus ; 3 and 5 are ſimilar circulates; as are 


alſo 3,54 and 7,36, &c. 
7. Diſſimilar repetends conſiſt of an unequal number of figures, and 
begin at different places. | x | 

8. Similar and conterminous circulates are ſuch as begin and end at 


the ſame place; as 47,34376; 9.73828 and 05463, Se. 


REDUCTION or CIRCULATING DECIMALS. 
CASE 1, 
To reduce a fimple repetend to its equivalent Fulgar Fractian. 
Rull r. f 1. Make the given decimal the numerator, and let the 
denominator be a number, conſiſting of ſo many nines as there are 
recurring places in the repetend. a . Ir 


+ Ir unity, with cyphers annexed, be divided by g ad infnitum, the quotient-will 
be rcontinually ; that is, if 3; be reduced to a decimal, it will produce the circulate 


„„, and ſince ,1 is the decimal equivalent to * „ will = 3» 32, and ſo on till 9 
3221. Therefore every ſingle repetend is equal to a vulgar fraction, whoſe numerator 
1s the repeating figure, and denominator 9, | 

AGAIN, or 537, being reduced to decimals, make ,o10101 Ec. & ,porooxoor 


5 Y 5 * 2 © : * * 12 
Sc. ad inffnitum == ,01 and ,001 ; that is, 92 01, and 9 == ,o0t, conſequent- 


1575 Ja — 037 S. and 529 = ,002z ER == 5003, Tc. and the ſame will 
univerſally. | <> | "In ; 


324 REDUCTION or CIRCULATING DECIMALS. / 


2. Ir there be integral figures in the circulate, ſo many cyphers 
muſt be annexed to the numerator as the higheſt place of the repe- 
tend is diſtant from the decimal poilt. : 


Wo 
- 


EXAMPLE $, 
I. Require the leaſt vulgar fractions equal to 13 and 324. | 
zr and 9324 =pg3=7p Ln end 37. 
2. Repuce „/ to its equivalent vulgar fradion. Anſw, 7. 


3. Repvuce 2,37 to its equivalent vulgar fraction. An. *379, 
4. REqQuikeD the leaſt yulgar fraction equal to ,384615. 
| 22 13 
ga 2. | th 
To reduce a mixed repetend to its equivalent wulgar fraction. 
Rur. f 1. To fo many nines as there ate figures in the repetend, 
annex ſo many cyphers as there are finite places, (that is, as there 
axe decimal places before the repetend) for a denominator, | 
2. MuLTiyeLy the nines in the ſaid denominatot by the finite 
part, and add the repeating decimals to the product for the numerator. 
3. Ir the repetend begins in ſome integral place, the finite value 
of the circulating part muſt be added to the finite part, 


| EXAMPLES. g 

1. War is the vulgar fraction equivalent to „153? 

There being 1 figure in the repetend, and 2 finite 3 J annex 2 Cy- 
phers to ꝙ for a denominator, wiz. goo; then I multiply the 9 in the deno- 
minator by the two figures in the finite part, and add the repeating figure fer 
a numerator ; thus, 9X15 T3 2 138 Numerator. $. | 


Therefore, ,153=33$=r36 the Anſwer. 


2. WHAT 15 the leaſt vulgar fraction equal to ,4123 ? 407 $222 


C48 3. 
To make any num ber of diſſimilar repetends fimilar and conterminous ; 
| that is, of an equal number of places. | * 
a 7. NU LE. 


: 1 Ix like manner for a mixed circulate; conſider it as diviſible into its finite and 
circulating parts, and the ſame principle will be ſeen to run through them alſo z thus 
the mixed circulate 13 is diviſible into the finite decimal i, and the repetend 323 3 but 


1 Fos and , 03 would be equal to g provided the circulation began immediately after 
the place of units; but as it begins after the place of tenths, it is of g= , and 
| Ber 


ſo the vulgar fraction 13 is 1 Tb b bs, E is tye ſame as by che rule 


OE - 


* — — a * 
E . r 
- 1 all 70 F. * * = by e o 
- 


REDUCTION or CIRCULATING DECIMALS. 328 


Rurez.+ Change them into other repetends, which ſhall each con- 
ſiſt of ſo many figures, as the leaſt common multiple of the ſums of 
the ſeveral numbers of places, found in all the repetends, contains 

1 7 
p EXAMPLE 5s. 


3. Maze 6,317; 3,45 3 52,35. 191503 3 »0373 5,3 and 1, 359 ſimi- 
lar and conterminous, 

Here, in the firſt repetend, there are 3 places, in the ſecond, 1, 
in the third, none, in the fourth, 2, in the fifth, 3, in the ſixth, 1, 
and in the ſeventh, 1. BR 
Now find the leaſt common multiple of theſe ſeveral ſums, thus, 

3\3» I, 2, 3, I, 1 | 


and 2 Xx 3 = 6 units; therefore, the ſimilar 
is 373 0s 5, 8 F 


and conterminous repetends muſt contain 6 places. t 


Diſſimilar Made fimilar and conterminous. 
6,317 = 6,31731731 
3.45 = 345555555 

5253 = 52, 30000000 

191 oz = 191 ,03030303 

55: | 205705705 

533 833333333 

1,359 = 135999999 


2057 


4 


[| 


2. Mate 31, 7348, 07 and ,0503 fimilar and conterminaus, 


CASE 4 
To find whether the decim il fraction, equal to 4 given vulgur one, be 
' finite or infinite, and how many places the repetend will conſiſt of. 
| RuLt. 


* 


+ AxyY given repetend whatever, whether ſingle, compound, pure, or mixed, may be 
transformed into another repetend, which Mall conſiſt of an equal or greater number of 


ſigures at pleaſure : thus, 2 may be transformed into 335 or 33 or 3335 &c. ao 
379 =7979 = 797, and fo on. Tor 


Tur learner may obſerve that the ſi milar and conterminous repetends begin juſt ſa 
far from unity, as is the fartheſt among the diflinylar fepetends; and is fo i alf 4 — 
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Rook. t 1. Repuce the given fraction to its leaſt, Terms, and 
vide the denominator by by 2, $ or 10 as often as poſſible. 
2. Divrve 9999, Cc. by the former reſult, till nothing remain, 
and the number * os uſed wilt ſhew the number of places in the 
repetend; which will begin after ſo many places of figures as there 
were 10's, 2's, or 5's, divided by. © © 
Ir the whole denominator vaniſh in dividing by 2, 5 or 10, 
the decimal will be finite, and will conſiſt of ſo many places as 
you perform diviſions. | | 
> ; E Xx AMT IL ES. 
1. RxqQvr1reD to find whether the decimal equal to 3228 be fi- 
nite or infinite, and if infinite, how many places that repetend will 


* __ _ 
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conſiſt of. | 
. (2) (2) (2) 
F; ) 2 -. +- )E== ) 12=56=323m214=7. 
| irſt 10 are 3 2 2 211225 147 


Then 7) 222222 ; therefore, becauſe the Denominator 112 did not va- 


1428 | 
aſh in dividing G, 2, the decimal is infinite, and, as /ix 9s were uſed, 
the circulate conſifts of 6 places, beginning at the decimal point. 
2. Let Fr be the fraction prepoied. 
3. Let + be the fraction pr paſed. P 


ADDITION or CIRCULATING DECIMALS. 


RuLsz. 1. Make the repetends ſimilar and conterminous, and find 
their ſum as in common addition. 

2. Divipet this ſum (of the repetends only) by ſo many nines 
as there are places in the repetend, and the remainder is the repe- 
tend of their ſum ; which muſt, be ſet under the figures added, with 
cyphers on the left-hand, when it has not ſo many places as the 
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repetends. | 
3. Carry the quotient of this diviſion to the next Column, and 
proceed with the reſt, as infinite decumals. ExaMPyLes. 


+ In dividing 1,000, &c. by any prime number whatever, except 2 or 5, the figures 
in the quotient will begin to repeat over again as ſoon as the remainder is 1 : and fince 
999, Kc. is leſs than 1000, &c. by 1, therefore 999, &c. divided by any number what- 
ver,, will, when the repeating figures are at their period, leave o for a remainder. 
Nod, whatever number 5 repeating figures we have, when the dividend is 1, there 
4 be gg the ſame number, when the gear - any other number — 

ITnss, let, &c. be a circulate, whoſe repeating part is 3005. Now 
every repetend . ually multiplied, muſt give the —— . 4 for al- 
though theſe products will confit of more places, yet the over-plus in each, being alike 
wl de carried to the next, by which mean, each product will be equally increaſed, and : 
— every four places will continue alike, And the ſame will hold for any o- 

er number, 

Nau from hence it appears that the dividend may be altered at pleaſure, and the 


number of places in the repetend will ſtill be the ſame ; thus 11 90 and 17, 
6r Fx * 4 = 36, whence the number of places in cach are alike, 


| e FS 
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EXAMPLE 


. 5 . — = 
17 
= i & . 


8 


1. LIN 3.5 89,656. 5. 57g 35· C1 be added o. 


ther. 


$33 «2 5.3333333 
59,4355 =  59,4356356 
7950 2 39746566666 


519 — 519,0000000 


439 = 309393 
217,5 => 21745555555: . 


1199, 3851305 the Sam. 


mainder is 851305 


+,125+29,10053 be added together. 


%%, = 57403030 


* 


29,777 = 29.755857 


— — — 


2. FROM 325417 take 137,58 19== 


In this queſtion, the ſum of the repeten's is 285 1303, which, divided 
by 999999, gives 2 be carry to the next column 3.3.0 Sc. and the re>, 


2. Ler 3275,319 7 36,45 ＋ 123,915, 31731112, 3513 ＋711,131 


Anſ. 3593-00042, 


SUBTRACTION or CIRCULATING 
DECIM ALS. 


Rur. Make the repetends /imilar and comterminbmnt, and ſubtra& 
as uſual, obſerving, that if the repetend of the number to be ſub- 
trated be greater than the repetend of the number it is to be taken 
from, then the right-hand of the remainder muſt be leſs by unity 
than it would be if the expreſſions were finite. 


E Xx AMP IL ES. 


1. From 57703 take 29573587 


27,20442 the Du 


Anſ. 187, 957. 
4 f MULTI- 


— 


/ ASAT 00. ary CEC a * — 


328 r 
MULTIPLICATION or CIRCULA- 
TING DECIMALS. 


Rur k. 1. Turn both the Terms into their equivalent vulgar 
Fractions, and find the Product of thoſe fractions as uſual. 
2. Tux the vulgar fraction, expreſſing the Product, into an 
equivalent decimal one, and it will be the Product required. 


E x A My I E s. 
1. MuLTiPLY 54 by 115. 54 =$5+= 47 and 15 14 1 
33 X 222 of, the Product. 2 
2. Muriel 378,5 by 23, — A5. $959,148. 
DIVISION or CIRCULATING DECIMALS. 


Ru LE. 1. Change both the Diviſor and Dividend into their e- 
quivalent vulgar fractions, and find their Quotient as uſual.1 

2. Tuxn the vulgar fraction, expreſſing the quotient, into its 
equivalent decimal, and it will be the quotient required. 


EXAMPLE S. 
1. Divide 54 by 15 


„54 = 3$ = Tx and 15 = 38 2 


17 ＋ 2 ir X J 333 = 3506493 the Quotienl. 
2. Drvipe 34578 by 6. Hi. 518,83 
A L. LIS AT ION 


Is the method of mixing two or more Simples of different qual- 
ities, ſo that the Compaſition may be of a mean or middle gory 


It conſiſts of two kinds, wiz. Alligation Medial and Alligation 
Alternate. 


ALLIGATION MEDIAL 
Is, when the Quantities and Prices of ſeveral things are given, 
to find the mean price of the mixture compounded of thoſe things. 


R v L x. 
As the ſum of the Quantities, or the whole Compoſition, is to 


| their total value; ſo is any part of the Compoſition to its mean Price 


or Value. 
ExXAMPLBS- - 


ALLIGATION ALTERNATE. gz 
1 e | 
t. A Tobacconiſt would mix 6015. of Tobacco, at 6d. per IB. 
with of. at 1s. 405. at ½/ and 3ofh. at 275. per B.; What is 
115. of this mixture worth ? | | 
„ 15. * 


60 42t 6 is x 10 A 180: 10 :: 1 


50 —- 1 0 — 2 10 I 
40—1 6— 3 © 
30-2. 02 23 © 10 
| f — — 20 
, | 180 Total value 10 © 
180)200(15s; 
180 
20 
12, 


130)240(12d. f. 1 
80 A. 1 14 fer 5. 


2. A Farmer would mix 20 Buſhels of Wheat at 67. er Buſhel, 
16 Buſhels of Rye at 4s. per Buſhel, 12 Buſhels of Barley At 45. per 
buſhel, and 8 Buſhels of Oats at 25s. per Buſhel ; What is the value 
of 1 Buſhel of this Mixture ? W 

3. A Wine-Merchant mixes 12 Gallons of Wine, at 4s. 104d. per 
Gallon, with 24 Gallons, at 5s. 64. and 16 Gallons, at 6s. 344. 
What is a Gallon of this Compoſition worth? Anfi 65. 7d. 

4. A Goldſmith melted together 858. of Gold of 22 Carats fine, 
115. 80. of 21 Carats fine, and 100z. of 18 Carats fine: Pray 
what is the quality, or fineneſs of the Compoſition ? 
8X 22+: =_ PEE 20 2; Carats fine, Anfever. 

5. A Refiner melts 5 h of Gold of 20 carats fine with 8 B. of 18 ca- 
rats fine; How much alloy muſt he put to it, to make it 22 carats fine? 

22—5 X 2048 X18; +8=3 34 

Anſever, It is not fine enough by 31 f carats; fo that no alloy muſt be ad- 

ded, but more Gold. 


ALEIGATION ALTERNATE“ 
Is the method of finding what quantity of each of the ingredients, 
whoſe rates are given, will compoſe a mixture of a given rate: ſo that 


it is the reverſe of Alligation medial, and may be proved by Re 
ASE 


Demon. By connecting the leſs rate with the greater, and placing the difference be- 
tween them and the mean rate alternately, or one after the other in turn, the uanti- 
ties reſulting are ſuch that there is preciſely as much gained by one 8 as is loſt by 
the other, and therefore the gain and loſs, upon the whole, are equal, are exaCtly 
the propoſed rate. T IN 

t 


— — 


, 


| 
* 
| 
| 


* 
» 
4 2 — . — 
* 


a. 2 


1 


3 ALLIGATION ALTERNATE. 


„ f Þ in 
Tus whole work of this caſe conſiſts in linking the extremes truly 
together and taking the differences between them and the mean price, 
which differences are the quantities ſought. 


| R UL x. 

i. PLace the ſeveral prices of the ſimples, being reduced to one 
denomination, in a eolumn under each other, the leaſt uppermoſt, 
and ſo gradually downward, as they increaſe, with a line of con- 
nection at the left hand, and the mean price at the left hand of all. 

2. Cox x Cr, with a continued line, the price of each ſimple, or in- 
predient, which is leſs than that of the compound, with one or an 
number of thoſe, which are greater than the compound, and Kr 
greater rate or price with one, or any number, of the leſs. 

3. PLAce the difference, between the mean price (or mixture-rate) 
and that of each of the ſimples, oppoſite to the rates with which 
they are connected. 

4. Trex, if only one difference ſtand againſt any rate it will be 
the quantity belonging to that rate, but if there be ſeveral, their ſum 
will be the quantity. 


EXAMPLE $. 
1. A Merchant has Spices, ſome at 17. 6d. per B. ſome at 27, 
ſome at 4-. and ſome at 57. per ſh. how much of each fort muſt he 
mix, that he may ſell the mixture at 3s. 44. per IB. ; 


d. B. uy 4. 4 Ib. J. A, 
18 20at 1 6 18 8 at 16 
Mean ] 24 9—2 24 20 =- 2 
rate 40d. 48) 16 -- 4 fer 5. 406. 48 22—4 Per 5 
60 22--5 60 16—5 J 
d. IB. | d. . 
| 75 20+ 828 at 1/6 18% 20 20 at 1/6 2 
24 8 8—2 24 8＋20ʃ28— 2 i 
* 4 3 164220138 —-4 { & 40d. 483) 16 16--4 {8 
60 22 22-5 }* 60 22 11638 — 5 
40d, 


In like manner, let the number of ſimples be what it may, and with how many. ſoe- 
ver each one is linked, fince it is always a leſs with a greater than the mean price, there 
will be an equal balanee of loſs and gain between every two, and conſequently an equal 
balance on the whole, 

Ir is obvious fram the rule, that queſtions of this fort admit of a great variety of An- 
ſwers; for having found 1 anſwer, we may find as many more as we pleaſe by only multi- 
plying or dividing each of the quantities found by 2, 3, 4, &c. the reaſon of which is e- 
vident ; for if two quantities of two ſimples make a balance of loſs and gain with re- 
ſpect to the mean price, fo muſt alſo the double or triple, the half or third part, or any 
other ratio of theſe quantities, and ſo on ad infinitum. | 

Ir any one of the ſimples be of little or no value with reſpect to the reſt, its rate is 


ſuppoſed to be nothing, as water mixed with wine, and alloy with gold and Alver. 
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18 20 828 41 6 5 Norte, The/s five anſwrrs 
24 8+ 20j23--2 J ariſe fron as many various 

40. 48 16H 22138 -- 4 * ways of linking the rates of 
60 2216138 -- 5 the ingredients together. 


2.+ A Merchant has Canary Wine, at 3. per gallon ; Sherry at 
2:. 14, and Claret at 1s, 5d. per gallon ; How much of each ſort 
muſt he take, to ſel! it at 2s. 44. per gallon ? 


35 3+11]14 at 3 - | 
Mean rate 284. 20 8 8 —2 1 per gallon, © 
17 8 8—1 5 


3. How much Barley at 27. 4d. Rye at 3s. gd. and Wheat at 5s. 
ger buſhel, muſt be mixed together, that the compound may be 
worth . 44. per buſhel ? 

As. 8 buſhels of Barley, 8 of Rye, and 31 of Wheat. 


4. A Goldſmith would mix gold of 19 carats fine, with ſome of 
16, 18, 23 and 24 carats fine, ſo that the compound may be 21 carats 
fine ; What quantity of each muft he take ? 


214 19 f 


5. Ir is required to mix ſeveral ſorts of wine at 30. gs. and 77. 
per gallon, with water, that the mixture may be worth 45, per gal- 
lon ; How much of each ſort muſt the mixture confilt of ? ; 


O 
2 Anſ. 3 gal. Water, 1 gal. Wine, at 3/, 1 40. 
5 at 5/ and 4 ditto, at ½. 


C A8 1 2. 

Waren the rates of all the ingredients, the quantity of but one of 
them, and the mean rate of the whole mixtures are given, to find 
the ſeveral quantities of the reſt, in proportion to the quantity given. 

RU LE. | 
Tak; the differences between each price, and the mean rate, and 
lace them alternately, as in caſe 1. Then, As the difference ſtand- 
ing againſt that ſimple, whoſe quantity is given, is to that quanti- 
ty; fo is each of the other differences, ſeverally, to the ſeveral quan- 
tities required. | | 
EXAMPLE Ss. 

1. A Merchant has 40 B. of Tea, at 6s. per B. which he would 
mix with ſome at 5s. 8d. ſome at 5s. 2d. and ſome at . 64, How 

much 


+ Nor x, the ad. and 3d. queſtions admit wh one way of linking, and ſo but of one 
Anſwer yet all numbers in the ſame proportion between themſelves, as the numbers, 


which compoſe the Anſwer, will licewiſe ſatisfy the condition of the queſtion. 
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much of each ſort muſt he take, to mix with the 405. that he may 
ſell the mixture at 5s. 59. po * | f 


54 773 flo 
6:4 225 3+7 $19 
2 } 68-- 3711114 | 


C72 + 65 Hands againſt the gi ven quantity. 


| (10: 28; at . 64. 
As 14 40 :: 310: 281 — 55, 2d. C per Ih. 
114: 40— — 5s. 8d. | 
2. A Farmer being determined to mix 20 buſhels of Oats, at 2s, 
per buſhel, with barley, at 2s. 64. rye, at 4s. and wheat, at 55. 6d, 
per buſhel ; I demand the quantity of each, which muſt be mixed 
with the 20 buſhels of oats, that the whole quantity may be worth 
45. 6d. per buſhel? A. 20 of barley, 20 of rye, and 100 of wheat, 
3. How much Gold of 16, 20 gnd 24 carats fine, and how much 
alloy, muſt be mixed with 10 c. of 18 carats fine, that the compo- 
ſition may be 22 carats fine? | 
A. 10 oz. of 16 carats fine, 10 of 20, 170 of 24, and 10 of alley. 


ALTERNATION TOT AI.“ 


Enn. | 

Warn the rates of the ſeveral ingredients, the quantity to be 
compounded, and the »x-az rate of the whole mixture are given, to 
find how much of each ſort will make up the quantity. 

| R UI E. 

P31. ct the differences between the mean rate, and the ſeveral 
prices alternately, as in caſe 1 ;—then, As the ſum of the quan- 
tities, or differences thus determined, is to the given quantity, ru 
3 | | whole 


* To this Caſe belongs that curious queſtion concerning King Hiero's Crown. 

HizRo, king of Syracuſe, gave orders for a crown to be made, entirely of pure gold 
but ſuſpeRing the workmen had debaſed it by mixing with it filver or copper, he re- 
commended the diſcovery of the fraud to the famous Archimides, and defired to know 
the exa® quantity of 1 5 in the Crown. 

ARrCHIMIDES, in order to detect the impoſition, procured two other maſſes, the one 
of pure gold, and the other of filver, or copper, and each of the ſame weight with the 
former; and, by putting each ſeparately into a veſſel full of water, the quantity of 
Water expelled by them, determined their ſpecific bulks ; from which and their given 
weights it is eaſier to determine the quantities of gold and alloy in the crown by this caſe 
of Alligation, than by an Algebraic proceſs. | 

SuyPosE the weight of each mals to have been 5/5. the weight of the water * 
led by be alloy, 230%. by the gold 13 . and by the crown 16 oz. that is, that their 
ſpecific bulks were as 23, 13, and 16, then, what were the quantities of gold and al- 


loy reſpeRtivily in the crown ? 


HEY, the rates of the ſimples are 23 and 13, and of the compound 16; whence, 
16 1 of gold And the ſum of theſe is 7 + 32 10, which ſhould have 
2 3 of alloy 5 been but 5, whence by the rule, 555 


1 7 : 31 1b. of gold 
99 3 g: 17 lb. of alloy 8 the Anſwer, 


RF nn 
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whole compoſition; ſo is the difference of each rate, to the requij- 

red quantity of each rate. 1 
EXAMPLE s. 

1. Sur pos I have 4 forts of currants at 84. 124. 18d. and 224. 

per B; the worſt would not ſell, and the beſt were too dear; I 

therefore conclude to mix 120 B. and ſo much of each fort, as to 


ſell them at 162. per B: How much of each fort muſt I take ? 
| d. . 


WB. 5B. 
8 6 6 : 36 at 84. | 
12 2 W. ß. 2 12 — 124, | 
164. DJ 4 4:20! 120 :!} 4 24 — 184. ber Ih. 4 
22 8 8; 48 — 224. ; 
Sum = 20 | 120 | 


2. A Goldſmith has ſeverfl forts of Gold; wiz. of 15, 19, 29 
and 22 carats fine, and would melt together, of all theſe forts, fo 
much, as may make a maſs of 40 oz. 18 carats fine; how much of 
each ſort is required ? 

Anſ. 16 oz, 15 carats fine, 40%. 17, 8 c 20, and 12 0%, of 22 carats fine. 


3. A Merchant would mix 4 forts of Wine, of ſeveral prices, viz. 
at 4. 6s. 8s. and 9s. per Gallon ; of theſe he would have a mixture 
of 60 Gallons, worth 7s. per Gallon ; what quantity of each fort 
muſt he have? 

Anſ. 175 gal. at 45. 8+ at 6s: 85 at $5. and 25 at ye. 

4. How many Gallons of water, of no value, muſt be mixed 
with wine at 45s. per Gallon, ſo as to fill a veſſel of 80 Gallons, that 
may be afforded at 2s. gd. per Gallon ? | 


Gal. 
33 f 5 15 Gal. Gal. Cal. oth 1 
8 33 ; 1 15 : 25 Gallons of W ater | 
e 1 + Calbe, 2, Win 4e 
Sam 48 N 
CAS E 4.* 
Wur more than one of the fimples are limited. V 


RU L E. 

Fry p, by Alligation medial, what will be the rate of a mixture 
made of the given quantities of the limited fimples only; then, con- 
ſider this as the rate of a limited fimple, whoſe guantity is the ſum of 
the firſt given limited fimples, from which and the rates of the aunli 
mited fimples, by Caſe 2d. calculate the quantity. | 


| EXAMPLE $ 
1. How much Wine, at 4. 6d. and at 5s. per Gallon, muſt be 
mixed with 6 gallons at 4s. and 6 Gallons at 3s. per Gallon, that 
the mixture may be worth 45. 44. per Gallon ? Limited 


Tur three laſt caſes need no demonſtration, as the zd. and zd, evidently reſult 
from the firſt, and the laſt, from Alligation medial and the ſecond caſe in alternate, 


* 


334 ; eu 71 T 170,06 


| Gal. 4. Gal. 


05 6 Gallons at 4s. = 1 | 
Limited fimples Cw wn 1614 12: 42 :: 1: 3/6 per Gal. 


| 12 42 
Now, having found the rate of the limited ſimples; the queſtion 
may ſtand thus: How much Wine at 4. 64. and 5. g:r Gallon, 
muſt be mixed with 12 Gallons, at 3s. 64. per Gallon, that the 
mixture may be worth 4s. 44. per Gallon ? | 


1225 278110 

24 544) 10 {10 Sw}... ,, . { 12 gal. at4/6 per gal. 
a 60— 10 [10 < wb} 93:1 1.25 BIG An. 
2. How much gold, of 14 and 16 carats fine, muſt be mixed 


with 6 oz. of 19, and 12 of 22 carats fine, that the compoſition 


may be 20 carats fine? 
An /. 145 0%, of each fort. 


rl 


Pos 1110 is a rule, which, by falſe, or ſuppoſed numbers, taken 
at pleaſure, diſcovers the true ones required. It is divided into two 
parts ; SIN OLE and DovsLE, 


SINGLE POSITION. 

StncLE Pos1T10N teaches to reſolve thoſe queſtions, whoſe re- 
fults are proportional to their ſuppoſitions: ſuch are thoſe which re- 
quire the multiplication or diviſion of the number ſought by any 

ropoſed number; or when it is to be increaſed or diminiſhed by 
itſelf a certain propoſed number of times 


RuLte.* 1. Take any number, and perform the ſame operations 
with it, as are deſcribed to be performed in the queſtion. 

2. Tayen ſay; as the ſum of the Errors: is to the given ſum; 
ſo is the ſuppoſed number: to the true one required. 


PROOr. Add the ſeveral parts of the ſum together, and if it a. 
grees with the ſum, it is right. | 


EL AmSLeLY - 
1. A School-maſter being aſked how many ſcholars he had, ſaid, 
if I had as many more as I now have, three quarters as many, half 


The reaſon of this rule is obvious, it being evident that the Reſults are proporti- 
onal to the ſuppoſitions ; 0 


K :* : 1 4: 4 


* 2 
Th „ 


* + tc. „1 © + © Ke. t 4 and ſo on. 
m a m 
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as many, one fourth and one eighth as many, I ſhould then have 
435 ; Of what number did his School conſiſt ? | 


Su poſe he had 80 A. 290: 435 :: 80 
As many = $0 80 
3 as many = 60 : + [SH 
1 as many "= 40 | 2910) 348000120 Anfaver. 120 
3 as m'iny = 20 29 90 
L as many = 10 — 60 
58 30 
290 58 15 
0 435 Proof. 


2. A Perſon lent hls friend a ſam of money unknown, to receive 
Intereſt for the ſame at £6 per Cent. per Ammm, Simple Intereſt, and 
at the end of 12 years, received for principal and Intereſt - C860; 
what was the ſum lent ? Anſ £500. 

3- A, B and C joined their Stocks, and gained £350, of which 
A took up a certain ſum, B took up four times fo much as A, and 
C, eight times ſo much my ; _ ſhare of the gain had each ? 

« 5, 4. 7. 


9 9 2 1 3 4's are. 
Anſ. J 37 16 9 o B's ditte, 
302 14 0 233 C' ditte. 


4. A, B, C, and D ſpent 35s. at a reckoning, and, being a lit- 
tle dipped, they agreed that A ſhould pay 3, B f, C35, and D 2; 
what did each pay in the above oh ? 
| . d. 
2 13 4 
. 10 

MIC 5-8 
| D. 
5. A certain ſum of money is to be divided between 5 men, in 
ſuch a manner as that A ſhall have 4, B. 4 C, D z; and E the 

remainder, which is £40 ; what is the ſum? ; 

Sr ppoje £200, then 4 + 75 T + 4s = 120. 

200 — 120 = 809. As 80: 40 :: 200: 100. Axfe 
6. A Perſon, after ſpending + and 3 of his money, had £26 3 
left; what had he at firſt ?  Anſ. £160. 
7. AandB talking of their ages, B faid his age was once and an 
half the age of A; C ſaid his was twice and one tenth the age of 
both, and that the ſum of their ages was 93; what was the age of each? 
Anſ. A 12, B's 18 and C 63 years. 
8. A veſſel has 3 Cocks, A, B and C; A can fill it in z an hour, 
B in 4 of an hour, and C in 3 of an hour; In what time will they 
all fill it, together? Anſ. 5 br. 
9+ A perſon having about him a certain number of dollars, 
ſaid 


——— 2 ůͥm——ů— — 


TEETER — — 


—— — — 
K — . — A—_ 8 
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ſaid that J, 4, 43, and 3 of them would make 57; Pray, how ma- 
ny had he ? | An/. 60. 
10. A Gentleman bought a Chaiſe, horſe and harneſs for C100; 
the horſe coſt à more than the harneſs, and the Chaiſe 4 more than 
the horſe ; what was the price of each ? 
Anſ. Harneſs (25 . Horſe £3143, Chai . 4225. 
11. A and B, having found a —. e of — * Se e 
have it: A ſaid that 3, 1 and 28 of it amounted to (35, and if 
B could tell him how much was in it, he ſhould have the whole, 
otherwiſe he ſnould have nothing; How much did the purſe contain? 
; he's A. £100. 
12. A Gentleman divided his fortune among his ſons, to A he 
gave £9 as often as to B L5 ; and to C, but £43 as often as to B (/, 
yet C's portion came to £10504; what was the whole Eſtate ? 
Ans. 7916 57. 
13. Szeven-EicaThs of a certain number exceeds four-fifths by 


6; What is that number ? Arſ. 80; 
14. What number is that, which, being increafed by 2, 4 and 3 
of itſelf, the ſum will be 23443 ? Anſ. go. 


erer 1.0; 

DougiE Pos trio teacheth to reſolve queſtions by making two 
ſuppoſitions of falſe numbers. 

Tuos queſtions, in which the reſults are not proportional to 
their poſitions, belong to this rule: ſuch are thoſe, in which the 
number ſought is increaſed or diminiſhed by ſome given number, 
which is no known part of the number required. 

RuLEe.* 1. Take any two convenient numbers, and proceed 
with each according to the conditions of the queſtion, 

2. PLace the reſult or errors againſt their poſitions or ſuppoſed 


Pas. Err. 
d 

numbers, thus, 5 and if the error be too greats mark it 
20 6 | | 


ewith + ; and if too ſmall with —. | 
. MuLTiPLy them crofs-wiſe; that is, the firſt poſition by 


3 
the laſt error, and the laſt poſition by the firſt error. 4. Ir 


The rule is founded on this fuppoſition, that the firſt error is to the ſecond, as the 
difference between the true and firſt ſuppoſed number is to the difference between the 
true and ſecond ſuppoſed number: when that is not the caſe, the exact anſwer to the 
queſtion cannot be found by this rule. 

Tua the Rule is true, according to the ſuppoſition, may be thus demonſtrated. 

LzT A and B be any two numbers produced from à and & by ſimilar operations, it 
is required to find the number from which & is produced by a like operation. 

Put x = number required, and let N- Ar, and N — B =s, Then, according 
do the ſuppoſition on which the rule is founded, r:$: 5x —atx— , whence, by 
multiplying means and extremes, rx — 76 = 5x — a; and by tranſpoſition, rx — 5x 


rb -a; and by diviſion, FEE re = number ſought ; and if ry and s be both 


20 
rbS:a 
— — 


negative, che Theorem is the ſame, and if r or c be negative, x will be equal to * 
which is the rule. 
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4. Ir the errors be alike, that is, both too ſmall, or both too 
great, divide the difference of the Products by the difference of the 
errors, and the quotient will be the anſwer. 

; Is the errors be unlike; that is, one too ſmall, and the other 
too great, divide the ſum of the products by the ſum of the errors, 
and the quotient will be the anſwer. | * 

Note, When the errors are the ſame in quantity, and unlike in 
quality, half the ſum of the ſuppoſitions is the number ſought, 


EXAMPLE S. 
1. A Lady bought damaſk for a gown, at 8s. per yard, and lining 
for it, at 3s. er yard; the gown and lining contained 15 yards, 
and the price of the whole was £3 10s:; How many yards were 


there of each ? 
Suppole 6 yards damaſt, value 485. 


Then ſhe muſt have 9 yards of lining, value 275. 


— — 
; Sum of their values = 7558. 

So that the firſt error is 5 too much, or + 5 
Again, ſuppoſe ſhe had 4 yards of damaſk, value 325. 
Then ſhe muſt have 11 yards of lining, value 335. 


Sum of their values = 655. 


So that the ſecond error is 5 too little, or ==5$. 
Sup. Error:. 


6 5 
Then 5 yds. at 8. ={2 © © 
4 g— 10 pal. at 3. = 1 10 0 
20 30 £3 10 O Prof. 


Sum of errars.==5 + 55 
Auſ. 5 yards damaſk, and 15—5 O yds. Gates, 
Or6 + 4 = 2 = 5 as before. ' 
2. A and B have the ſame Income; A faves + of his; but B, by 
ſpending £30 per Anmm more than A, at the end of 8 years finds 
himſelf £40 in debt ; what is their Income; and what does each ſpend 


per Annum © 
804 $120+ Anſ; Their Income is {1200 per Annum. 
Suppoſe * | 
| 160 409+ Alſo, A ſpends {175,, and B £205, per Annum, 


3. A and B laid out equal ſums of money in trade: A gained a 
ſum equal to Z of his Stock, and B loſt £225, then A's money was 
double that of B ; what did each lay out ? 

; Uu Suppoſe * 
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300 225 ＋ 
*_ Onppoſe X Anſ. {500. 
goo#K225 — 

4. A Laboure: was hired for 60 days upon this condition, that, 
for every day he wrought, he ſhould receive 3s. 44. ; and for every 
day he was idle, ſhould forfeit 1s. 8d. ; at the expiration of the time 
he received £3 15; how many days did he work, and how many 


was he idle? 20 7 $900 — 
; Sn ppiſe hr ewvorked 3 | 

| | 40 300 ＋ 
An. He was employed 35 days, and was idle 25. 
8. A Gentleman has two Horſes of conſiderable value, and a Car- 
riage worth 4 100 ; now, if the firſt horſe be harneſſed in it, he and 
the carriage together will be triple the value of the ſecond ; 
but if the ſecond be put in, they will be 7 times the value of the 

firſt ; what is the value of each horſe ? : 

Anſ. One {20, and the other C40. 
6. Trers is a fiſh, whoſe head is 10 feet long; his tail is as long 


as his head and half the length of his body, and his body as long 
as the head and tail ; what is the whole length of the fiſh ? 


| Head = 10 
Firft, fuppoſe the body 8 4 10 — — 2 = 
2d. juppoſe it 30 l. 5 — — 


Anſ. 80 feet, 
7. Wüar number is that, which, being increaſed by its 2, its à, 
and 5 more, will be doubled? Anſ. 20, 


8. A Farmer having driven his Cattle to market, received for 
them all, (80, 3 paid at the rate of £6 per Ox, (4 per Cow, 
and {1 10s. per Calf; there were as many oxen as Cows, and 4 
times as many Calves as Cows; how many were there of each ſort ? 

Anſ. 5 Oxen, 5 Cows, and 20 Calves, 


10. A, B and C built a ſhip, which coſt them C1000, of which 
A paid a certain ſum; B paid ioo more than A, and C L100 more 
than both ; having finiſhed her, they fixed her for ſea with a cargo 
worth twice the value of the ſhip : the outfits and charges of the 
voyage amounted to + of the ſhip ; upon the return of which, they 
found their clear gain to be 5 of 4 of the veſſel, Cargo and expen- 
ces ; Pleaſe to inform me what the ſhip coſt them, ſeverally ; what 
fhare each had in her, and what, upon the final adjuſtment of their 
accompts, they had ſeverally gained? 

A owned dd of the Ship, which ceſi bim 175, and his ſhare of the” 
gain was {227 lor. — B owned, 45, which coff £275, and his gain 
was £,357 105s,-C owned s, which coft {,550, and his gain ua. {715 
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Tre PERMUTATION OF QUANTITIES is, the ſhewing how ma« 
ny different ways any given number of things may be changed. 

Tuts is alſo called variation, alternation, or changes; and the 
only thing to be regarded here is the order they ſtand in; for no 
two parcels are to have all their quantities placed in the ſame ſitu- 
ation. 

Tar,CompinaTIONn or QUANTITIES is the ſhewing how often 
a leſs number of things can be taken out of a greater, and combi- 
ned together, without conſidering their places, or the order they 
ſtand in. | | 

Tais is, ſometimes called e/e4i, or choice; and here every par- 
cel muſt be different from all the reſt, and no two are to have pre- 
ciſely the ſame quantities, or things. 

Tae ComrosiTION or QUANTITIES is the taking of a given 
number of quantities out of as many equal rows of different quan- 
tities, one out of every row, and combining them together. 

Hz at no regard is had to their places; and it differs from com- 
bination oniy as that admits but of one row of things. 5. 

Cou nix ATIORS OF THE SAME FORM are thoſe in which there 
are the ſame number of quantities, and the fame repetitions ; thus, 
abec, bhad, deef,, &c. are of the ſame form; but abbec, abb, aacc are 
of different forms. 

PROBLEM I. 
To find the number of permutations, or changes, that can be made of any 
gion nimber of things, all different from each other. 

Rurr.+ Multiply all the terms of the natural ſeries of numbers, 
from 1 up to the given number, continually together, and the laſt 
product will be the anſwer required, 


EXAMPLE $ 

1. CyrIsT-CHURCH, in Boſton, has 8 bells; how many chan» 
ges may be rung on them ? 

1X2X3%X 4X5 X9X7 xXx 2240320 the Anfever. 
2. Nine Gentlemen met at an Inn, and wrre fo pleaſed with 
their hoſt, and with each other, that, in a frolic they agreed to 
tarry ſo long as they, together with their hoſt, could fir every day 
in a different poſition at dinner ; pray how long, had they kept their 
agreement, would their frolic have laſted? Av. g994r HE" years. 
3. How many changes, or variations will the Alphabet admit of ? 
An/. 6204484017 3323943936000. 
- PROBLEM 


+ Taz reaſon of this rule may be ſhewn thus, any one thing à is capable of one 
- poſition only, as 4. 

AN two things a and 5 are capable of two variations only; as ab, ba z whoſe num- 
ber is expreſſed by rx 2. 

Ir there be three things a, b and c; then any two of them, leaving out the third, 
will have 1 x2 variations; and conſequently when the third is taken in, there will be 
IxX2x7 variations; and 10 on, as far as you pleaſe, 


=— 


_—_— 


— 


I — — 1 9 
1 „ —— Rr 


. 
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| PROBLEM 2. 
Any number of different things being given ; to find how many changes 
can bc made out of them, by taking any given number of quantities at a time, 


Rol.“ Take a ſeries of numbers, beginning at the number of 
things given, and decreaſing by 1, to the number of quantities to 
be taken at a time: the product of all the terms will be the anſwer 


required. 


EXAMPLE s. 
1. How many changes may be rung with 4 bells out of 8 ? 
8 


7, 
5 
8 | 
Or 8X7 x6X5 (=4 terms) =1680 the Anſwer, 


336 


5 
— AMO 


1680 
2. How many words can be made with 6 letters of the alphabet, 


admitting a number of conſonants may make a word ? 
Anſ. 106909120. 


PROBLEM z. 

Any number of things being gi ven; whereof there are ſeveral things of 
one /ort, ſeveral of another, & c. To find how many changes may be made 
out of them all. | 

Ru F. 1. Take the ſeries 1% 2X3 X4 &c. up to the number of 
things given, and find the product of all the terms. 

Bp REI” 6s | | 2. TAk E 


* TuIs Rule, expreſſed in terms, is as follows ; m x m—1 x m- Xx m—3 &c. to 
= terms; whence m = number of things given, and » = quantities to be taken at a 


time. 


ITX2X3X4X5%, &c. to m. 


lei din T thus 5 —o— — 
§Turs Rule is expreſied in Term: 42 Ix zx &c. to . XINZX &c. to @ &. 


whence m = number of things given, þ number of things of the firſt ſort, q = num 
ber of things of the ſecond fort, &. | "4 
Ax v 2 quantities, a, &, both diiferent, admit of 2 changes; but if the quantities 
are the ſame, or, ab become aa, there will be only one alteration, which may be expreſ- 
1 X 2 | 7 , 
r 
Ax v 3 quantities, a, 6, c, all different from each other, admit of 6 variations; 
but if the quantities are all alike, or, a þ c become aaa, then the 6 variations will be 


reduced to 1, which may be expreſſed by 1 1. Again, if two quantities out 


of three are alike, or abc become aac; then the 6 variations will be reduced to theſe 3, 
1X2 X* 3 | 


ac, caa, aca, which may be expreſſed by ———=3, and ſo of any greater number, 


1X* 2 
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2. Taxt the ſeries 1X2% 3X4 &c. up to the number of the 
given things of the firlt fort, and the ſeries, 1X2zx 3X4 &c. up to 
the number of the given thing of the ſecond ſort, &c. 

3. Divrvs the product of all the terms of the firſt ſeries by the 
in product of all the terms of the remaining ones, and the quotient 
'will be the anſwer required. 

. | EXAMPLE 5s. 

1. How many variations may be made of the Letters in the word 
Zap/nathpaaneah 2 8 
IX 2X 3X4X5XOX7X3BXOXNIOXIIXI2X13X14X1560 = nume 
ber of Letters in the word) =1 307674368000, | 

I X2X 3X4X5( = number of as) = 120 


Y IX2( =" mber of ps — 2 bs 
I ( = number of it's) = 1 
1X2X3( — number of h*s) = 6 
1X2(- = number of ns) = 2 ' 


2%6X1X2X120 = 2880)1307674368000(454053600 the anfever, 
2. How many different numbers can be made of the following 
figures 1223334444 ? Anſw. 12600. 


| PROBLEM 4. 

To find the number of combinations of any given number of things, all 
different from one another, taken any given number at a time. 
Rur. 1. Take the ſeries 1, 2, 3, 4 &c. up to the number to 
be taken at a time, and find the product of all the terms. 

2. Tart a ſeries of as many terms, decreaſing by 1, from the 
iven number, out of which the election is to be made, and find 
ne product of all the terms. | 

3. Divios the laſt product by the former, and the quotient will 
be the number ſought, | 

E x AMP IL Es. 

1. How many combinations may be made of 7 letters out of 12 
1% 2X 3X4X5 X 6x 7(= the number to be taken at à time) = 5040. 
lz XII XIOX9X 8X 7 X6 (= ame number from 12) = 3991680. 

5040) 3991680(792 the Anfaver. 


2, How many combinations can be made of 6 letters out of the 
24 letters of the Alphabet ? | Anſ. 174556. 
3. A General was aſked by his king, what reward he ſhould con- 
fer on him for his ſervices; The General only required a pen 
or 


Co „—2 „3 


T Tus Rule, expreſſed algebraically, ig — Kon; ©, en; „Ee. to n 


terms; where n is the number of given quantities, and n, thoſe to be taken at a time. 

Note, In any given nnmber of quantities, the number of Combinations increaſes 
gradually till you come about the mean numbers, and then gradually decreaſe. If the 
number of quantities, be even, half the number of places will ſhew the greateſt num- 
ber of Combinations, that can be made of thoſe quantities; but if odd, then thoſe 3 
2 which are the middle, and whoſe ſum is equal to the given number of quan- 
Uties, will new the greateſt number of combinations, 


_ SI NIEETre— --- 
* 
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for every file, of 10 men in'a file. which he .could make out of a 
company of go men ; What did it amount to ? 
Anſwer {238360228413 2/5353, 
4. A Farmer bargained with a Gentleman for a dozen Sheep, (at 
2 dollars per head) which were ta be picked out of, 2 dozen ; but, 
being long in chuſing them, the Gentleman told him that if he 
would give him a penny for every different dozen which might be 
Choſen out of the two dozen, he ſhould have the whole, to which 
the farmer readily agreed ; Pray what did they coſt him ? 
Anfaver £11268 3/. 
5. How many Locks, whoſe wards differ, may be unlocked with 
A key of 6 ſeveral wards ? Anfw. 63: 6 of which may baue one 
ſingle ward, 15 double wards, 20 triple wards, 15 four wards, 6 five 
wards, and 1 lock, 6 wards. 
Wards. Locks. Wards. Lacks, 


3 
* 
— 
a — 
5 


i 375 a6=4 72 42 — 
W 1H 1) . 


PROBLEM 5. 

To find the number of Combinations of any given number of things, by 
taking any given number at à lime; in which there are jeveral things of 
one ſort, ſeveral of another, Qc. | 

RuLis. Find the number of different forms, which the things, to 
be taken at a time, will admit of, in the following manner : 

1. PLace the things fo that the greateſt indices may be firſt, and 
the reſt in order. - | 

2. Becin with the firſt letter, and join it to the ſecond, third, 
fourth, &c. to the laſt. 

3. Joris the ſecond letter to the third, fourth. &c. to the laſt; and 
ſo on till they are all done, always rejeting ſuch combinations as 
have occured before; and this will give the combinations of all the 
twos. 

4. Join the firſt letter to every one of the twos; then join the 
ſecond, third, &c. as before; and it will give the combinations of 
all the threes. 

5. PROCEED in the ſame manner to get the combinations of all 
the fours, fives, &c. and you will at laſt get all the ſeveral forms 


of combination, and the number in each form. 


6. Havinc found the number of combinations in each form, add 
them all together, and the ſum will be the number required. 
E Xx AM I. E. 
1. Lr the things propoſed be aaabbc ; It is required to find the 
number of combinations of every 2, of every 3, and of every 4 of 


theſe quantities, nb . 
in 
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Combinations at large. Forms, Comb. in each form, 
aa,aa,ab,ab,ac 4%, 2 
Aa, ab, ab, ac ab, ac, be 3 
ab, ab, ac | 7 
muy 5 — Sum of the two,. 
4 | 

a3 I 
aaa, aab, aab, aac aa, abc, Ha, le 4 
aa, aab, aac abc I 
abb,abc — 

bbc 6 =Sum of the threes, 
aaab, aaab, aaac 4535, c 2 
aa bb, aabe 425 I 
abbc a*bc,b*ac, 2 


h =Sum 0 the Ts 
Anſ. 5 Combinations of every 2 6, fs and 1 4 
ſvantities. . h 
PROBLEM 6. | 
To find the changes of any given number of things, taken a given 
number at a time; in which there are ſeveral given ings of one ſort, 
ſeveral of another, &c. | 
RuLE. 1. Find all the different forms of combination of all the 
ap things, taken, as many at a time, as in the queſtion, by Prob- 
em 5. 
2. FIN o the number of changes in any form, (by Problem 3) 
and multiply it by the number of combinations in that form. 
3. Do the ſame for every diſtin form, and the ſum of all the 
Products will give the whole number of changes required, 


EXAMPLE. 8 
1. How many changes can be made of every 4 letters but of theſe 
6; aaabbc? 
Ne. of forms, Comb. Changes, 
; IX2X 3X4=224_ | 
We : tx 2X9 86" 
262 I f ae 
4 bc, b*ac, 2 I X2X1I X22 4 
, I X2X 3X 4224. 
—=12 
4 


I X2 2 2 

. 2 X 
Therefore 4 1 * 
2 * 


38 number of changes required. . 
PROBLEM 
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PROBLEM. 7. 


To find the Compoſitions of any number, in an equal num ber of ſets, the 
things being all different. | 
Rurz. Multiply the number of things in every ſet continually 
together, and the Product will be the Anſwer required. 


EXAMPLE s. 


1. Sur rost there are 5 Companies, each conſiſting of 12 Men; 
Tt is required to find how many ways 9 men may be choſen, one 
out of each Company ? 
Muli ply ꝙ into itfelf continually as many times as there are companies. 
| 97 N 9X 9X 5=61049 different ways. 


2. How many chances are there in throwing 4 Dice? 
As Die has 6 fides, muliiply 6 inte iſſelf four times continually. 
6x 6 x6 X6=1296 Chances, Anſwer. 


3. SuypPosE a Man undertakes to throw an Ace at*one throw 
with 4 Dice; what is the Probability of his effecting it? 


Firſt, 6x6 X K 6==1296 d:/frrent ways with and without the Ace; 

Then, if we exclude the Ace-fide of the Die, there will be 5 ſides I:ft, 

and FX NN =625, ways without the Ace; Therefore there are 1296 
25 = 071 ways wherein on? or more of them may turn u an Ace: 


And the probability that he auill do it, as 671 to 625, Anſwer. 


( 345 ) 
MISCELLANEOUS MATTERS: 
A ſhort method of reducing a Vulgar Frafion into its equivalent Deci- 
mal, by Mul, plication. 
5 „ | RU L E. | 5 
IVIDE Unity or i by the denominatar, till the remainder is a 
ſingle figure, 10,100, &c. if corivenient, then multiply the whole 
quotient, including the remainder after Diviſion, by the remainliet 
(which is now the numerator, and the diviſor, the denominator) 
and annex the product to the quotient; then multiply the quotient, 
thus increaſed, by the laſt numerator, and annex the product to 
the increaſed quotient ; and thus it may be reduced to what exact- 
neſs you pleaſe. But if the numerator of the given fraction exceed 
1, you muſt finally multiply the laſt Product by the ſaid Numerator. 
Ex AM SYP L ES. 
RD zg to its equivalent Decimal. 7 
26) , 0, 384625 This multiplied by 4 (the numerator) is „1538478 2 
78 Which annexed to the Quotient „03846 is 251 
* Lind 038461 533475 x $ and annexed to the laſt produ 
208 = ,033461 5384307692307 637 Ce. 


— 


120 
104 


— — 


160 
156 


| LS. , 
Repuce Eg * . s 
246) 1, 0000, 046 5 and ,004065,%7%; x 10= ,00406503775 and ⅛ 
this annexed to the quatient is y004065406 50322, and this multiplix 
ed by the given numerater 5, is ,0203270325252. 


For any number of pounds, Avoirdupois, under 28, multiply 
the decimal „0892857 by the given number of pounds, which ge- 
nerally gives the decimal true to the ſixth place. 


ort metbad of finding the duplicate, triplicate, Qc. Ratio of any 
iwo numbers, whoſe difference is ſmall, compared with the txwo numbers. 
For the Duplicate Ratio; | 

Rursz. Aſſume two numbers, whoſe difference is ſmall ; ſubtra& 
half their difference from the leaſt, and add it to the greateſt, and + 
the two numbers, thus found, will be in the fame proportion near- 
ly as the ſquares of the aſſumed numbers. * 

ExaurLE.—Let the afſumed numbers be to and 11 hen 
H—10=1. 10-—,5=9,5 and 114,5 11,5. | 

Proof, As 10“: 11* 3: 9,5 : 11,5 nearly, 


For a Triplicate Ratio. | 
RuLs, Subtract the difference of the aſſumed numbers from the leaſt, 
X x and 
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and add it to the greateſt, and the numbers, thus obtained, will be 
in the ſame proportion nearly as the Cubes of the aſſumed numbers, 

Lr the numbers be 164 and 165; Then 165—164=1. 164—1 
 =163& 165+1==166. Proof, As 164* : 165? :: 163 : 166 nearly. 
| For a Quadruplicate Proportion ſubtra&, and add once and a half 
the difference, and ſoon, for each higher Power, increaſing the num- 
Her to be ſubtracted and added by „5. 

To reduce a Ratio, conſiſting of large Numbers, to its leaſt Terms, 

and very nearly of the ſame value. 

RuLe. 1. Divide the greater of the Terms by the leſs, and the 
laſt Diviſor by the Remainder, and fo on continually till nothing 
remain, in the ſame manner as we get the greateſt common meaſure 
h for reducing a Vulgar Fraction: This will give a number of Ratio's, 
Y from which we can chooſe one that will ſuit our purpoſe, 
| 2. PLacet the firſt Quotient under unit for the firſt Ratio; mul- 
0 tiply that by the next Quotient, adding nothing to the Numerator, 
| ® and 1 to the Product of the Denominator for a new denominator, 
and it will give a ſecond Ratio, nearer than the firſt ; Then, mul- 
tiply the laſt Ratio by the next Quotient, adding the preceding Ra- 
tio, and ſo on continually till you have gone through. 

TX ANUPLES8 | 

1. SIX Tsaac NwWrox has demonſtrated, in his Principia, that 
the velocity of a Comet, moving in a Parabola, is to that of a 
Planet, moving in a circular Orb, at the ſame diſtance from the 


Sun, as 4/ 2 to 1. Let this be taken for an Example. 
2 1,4142; Thoſe Motions, then, are as 1, 4142 to 1; or as 14142 
to 10000 ? 


20000) 14142 (1 Then 


10000 


8 1% 2+0= 


| 1716)4142(2 * 
[ , 2 rA eThink® 
* 710)1716(2 = cabs 
1420 2 
— =PFourth, 


"296)710(2 ZX243 =17 
| Io  12X2+5 =29 


| e, e un fe d. 
1 2 

5 50 

1 | e 


Tux late Profeſſor Winthrop choſe 7 to 5 for a Proportion, 


* 
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2. GzomeTeRs have found the proportion of the circumference 
of a circle to its diameter, to be as 3,1416 to 1 :—Let this ratio de 
reduced. 
10000)31416(3 


30000 Then 1 = Firſt Ratio. 
——— x x 7+0 ** - 
ec? WAGON oe" Second. 
2 7x 1611 2113 k Wo 
88)1416(16 — — = T bird :—T bis is the Ra- 
88 0 22x 167 355 f — made uſe of, 
_ and is ſufficiently exa# 
536 for very nice calculationt. 
528 
2 38011 
) - 30 


3. Tux Area of a circle is to its circumſcribing Square, as, 7854 
to 1, yery,nearly ;—Let this be reduced, 


8 | I | . 
7854 8 Then —=Firft Ratio. 
$ 71771402 
2450 1 Ng 7 — 
1476) 214601 I e 
141 — 8 4 * 111 = Sen. 
730) 141601 r IN ed 
4 # 421755 Z =Fourth. 
686)730(s 5X1 F$4=9 
— ZX +41 Fifth. This 
Daus 5 +5=14 i amy ext, 
— and the propor- 
— — lin generally 
3 uſed. 5 8 
26 &c, 


Therefore ; As 14: I:: the ſquare of the diameter of a circle to its area. 


To eftimate the diflance of Objects on level ground, or at ſea, having 
only the height given, 

Rug. 1. To the Earth's diameter (viz. 42056462 feet,) add 
the height of the Eye, and multiply the ſam by that height, then 
the ſquare root of the Product is the diſtance, at which an object on 
the ſurface of the earth or water, can be ſeen by an Eye ſo elevated, 

2. As objects are ſeen in a ſtrait line, and that line is a Tangent 
to the Earth's Surface, therefore; To find the diſtance of two 
Objeds, when the right line joining them touches the Earth's Surface be- 
tween theſe objects, (for inſtance, the line from the Eye of the Obſerver to 
the diſtance faund by the firſt part of the rule, and from thence to the Ob- 
Jjea.) Work for each objeq; ſeparately, and the ſum of the ſquare 
roots of the Products is the diſtance of the two objects from each 
other, How 


* 
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How far may a mountain be ſeen on level ground, or at Sea, 
which is a mile high, ſuppoſing the Eye of the Obſerver elevated 5 
feet above the ſurface ? +5 £2. 

M 42056462 e = 2, 746 miles. 
2 ＋ 280 5280 =80,817 miles. 


Anſwer, 83,563 miles, 


To eſtimate the height of Oljeas on level ground, or at ſea, having 
| only the diſtance given. 

Rule. 1. From the given diſtance take the diſtance, which the 
rg of your eye aboye the ſurface will give, found by the laſt 

roblem. | 

2. Divive the ſquare of the remainder in feet by 42056462 feet, 
and the quotient will be the height require. Por 

Beinc on my return from a foreign voyage, and finding by my 
reckoning I was about 5+ leagues from Boſton Light-houſe, it being 
in the duſk of the evening, with my Teleſcope I deſcried the Lamp 
of the Light-houſe in the horizon, at which time my eye was elevated 
6 feet above the ſurface of the water : Now, ſuppoſing my reckoning 
to be true ; what 1s the height of the Light-houſe above the water ? 
| $2 Leagues = 17,5 miles, then 17,5 —4/ 42050402 +6 X6=14,492 
miles, & 14,492 mile;>=765 18 feet nearly; & 70518 X 765 18242056462 


. 9 


=140 feet nearly, Auſauer. 
MISCELLANEOUS QUESTIONS, with 
Tb Method of Solution. 5 

1. Wu ar Part of gd. is 4 of 7d.? 
4% 1, 2 Hue 2; 
575 OS WL 8 1 


2. WRAT number is that, from which 3 being taken, the Re- 
%%% eo RR 


1.3: 17+ 3X5 22 
- +> = ———=—__— = AnſWer. 
- $37 / . Je 


35 LIES 
3. Wrar number is that, to which if 3 of , of 374 be added, 
the total will bez? . | : 
V 
„ e BE 1 X 10955 


— 631 


1095 5 I” 
4. WHaT number is that, of which 194, is 5 of it? 
3 1X 250X 7 
— 250 7 - {OT Oe; nt ems 82. 
7917 = FOE Then, 41: FJ 25 5X13X1 = 26 & 


5-1 


F 
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5. In an Orchard of Fruit-trees, 3 of them bear Apples, 4 
Pears, g Plumbs, 60 of them Peaches, and 40, Cherries ; How ma- 
ny Tree: does the Orchard contain? 


1+i+;=i5, and 12 - t 1 als As r .:: 
42: 1200 Ar/. | 
6. A Perſon, who was poſſeſſed of 2 of a Veſſel, ſold & of his 
Intereſt for £375 ; what was the Ship worth at that rate ? 
Jof 3 . Ar: : : + 3 L15o00 Anſ. 
Ir 5 of z of + of a Ship be r f 2 of F of I of the Cargo, 
nina at { 1000 : what did both Ship and Cargo colt ? 


5of 25, and 8; of 4 of 35 of rt = fg len, 


.. 28 , 28X7000X 28 
4 5 : » 7 5 21 . 6X 39828 = £837 12/1 55 28 the Coft of 


the Ship, and {1000 + £837 12/1 25 = {1837 12/1 35 Value of the 
Ship and Cargo, Anf. 

8. Two Ships A and B failed from a certain Port at the ſame 
time; A ſailed North 8 miles an hour, and B Eaſt 6 miles an hour: 


Required, by an eaſy method, their Diſtance aſunder at every hour's 
a" * ? 


a 8 3X8 + 6 x6 = 10 miles diſtant in 1 hour, and 10 Xx 2==20 miles in 
2 pt Sc. Anſwer. 

9b a Body be wweighed in each Scale of a Balance, whoſe Beam is 
unequaily di vided, and thoſe different weights of the body be multiplied tage- 
ther, the ſquare root of the Produtt will be the true weight of that Body. 

Sur ros the weight of a Bar of Silver, in one Scale, to be 100z. 
and in the other Scale 12 oz. ; Required the true weight of the Bar? 
o. 0%. pwt. gr. 
4/12X10 = 10,954 = 10 19 1,92 Af. 

10. A younger Brother received £1560, which was juſt 5 of his 
elder Brother's fortune; and 54 times the elder's money was 5 as 
much again as the Father was worth ; Pray, what was his Eſtate 
valued at ? 

As 7 :. 1560 :! 12: 26745 the elder Brother's fortune, 8825 


20747 X 5 F = F = £19165 14/35 45 
11. A CEE 1 divided his F ortyne among his * giving A 
Lg as often as B V5, and to C but £3 as often as to B £7 ; and yet C's 
dividend was L 15375; what did the whole Eſtate amount to? 
As 7 5 :: 3: 25, them, 4527 5. 1537% :: 9+5+27 : £11583 $/t0 
Anſever. 
. Gentleman left his ſon a fortune; 45, of which he ſpent in 
3 months; 43 of 4 of the remainder laſted him 9 months longer, 
when he had only £5 37 left; Pray, what did his Father bequeath him ? 
FS = whole legacy, . = +6 left at 3 enmths, then, 3 of 4 of T6 
354, and J — A= 614% = £537» therefore, 4s Hat: 105 22 
5 * £2082 19 rf A 81 
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13. A gay young fellow ſoon got the better of 5 of his fortune; 
he Goa gave £1500 for a Commiſſion, and his Profuſion continu- 
ed till he had but C450 left, which he found to be juſt g of his 
money, after he had purchaſed his Commiſſion ; what was his for- 
tune at firſt ? "G90 
As 6 : 450 :: 16: 1200, and 1200 + 1500 = £2700 = + of hiv 
fortune, and, As 5, © 2700 :: 7: £3780 An. 

14. A Merchant begins the world with £1500, and finds that by 
his diſtillery he clears £1500 in 7 years; by his Navigation £1500 
in 9 years, and that he ſpends in gaming £1500 in 34 years; How 
long will his Eſtate laſt ? 


9 : 1500 :: 1: 1665 > 454284—2145 +1665 : 1:: 1500: 314 
32: 1500: : 1: 4284 
15. A has (ioo of B's money in his hands, for the remittance of 
which B allows him 9 p-r Cent.: What Sum muſt he remit, to diſ- 
charge himſelf of the £100 ? | 


F 
17 1500 :: 12147 Y 4 . 
* 


IOO Xx 100 


As 100+9 : 100 :: 100: £91475 or, 8 = ire to be re- 
. 
mitted, and 7 £8-3% his Commiſſion. 


16, Sard Harry to Edmund, I can place four 1's ſo that, when 
added, they ſhall make precifely 12; Can you do ſo too? 

17. A and B are on oppoſite ſides of a circular field 268 Poles a- 
bout ; They begin to go round it, both the ſame way, at the ſame 
inſtant of Time; A goes 22 rods in 2 minutes, and B 34 rods in 
3 minutes; How many times will they go round the field, before 
the fwifter overtakes the ſlower ? 

Pole. min. Pol. min. Pole. min. Pol. min. 

As 22:2 :: 1: r and, Ar 34: 3 :: 1: A, then, II — 3; = 4355 
minutes, 
Pole. min. Pole. min. Time. Round. Time. 


1 . # x 


Ms 1: 555 22: Ir, A. Ir: 1: 1: 17 times round, Au, 

18. Ir 15 men can perform a piece of work in 11 days: How 
many men will accompliſh another piece of work four times ſo large, 
in a fifth part of the time ? 

Work, Men. Works. Men. Tine. Men. Time. Men. 
LE , $. 1. $241. $00 dud 
19. Ir A can do a piece of work alone in 7 days, and B in 12; 

ſet them both about it together; in what time will they finiſh it ? 


1 mY props . 47 Work. Work. Work. Work. Day. Work. Day, 
4} 3 I'S Then, IH. A132: T: 1: 4% 4% 
— A _ - _— can build a Boat in 20 days; with the aſ- 

tance of C they can do it in 12; In what time would C do it b 
himſelf ? 10 d 4, 


bp. . b. W. 1. W.-W. . D. . D. 


7 120 122 1 ne, Abts. & 418: 1 :: 240: 30 A/. 


sn 
21. A can do a piece of work alone in 13 days, and A and B to- 


her in 8 days; In what time can B do it alone? 
get b. » B. . . W. W. W. D. . D. 


* 
nu en Log 11:2 1043908 
22. A, B and C can complete a piece of work in 15 days; A 
can do it alone in 23 days, and B in 37 days; In what time can 
C do it by himſelf ? 5 
D. . D. . 


5 12: It xp W. W.W. W. 
„ . Then, iy —wr +31 =14879 and, 


23 1117 Works. Day. Works. Hays. 
37 *Te* LOI Sr 49: 1 :: 1765 : 36%, 4 
23. A Ciſtern, for water, has two Cocks to ſupply it, by the 
firſt it may be filled in 45 minutes, and by the ſecond, in 55 mi- 
nutes ; it has likewiſe a diſcharging Coek, by which it may, when 
full, be emptied in 3o minutes ; Now, if theſe three Cocks be all 
left open when the water comes in; In what time will the Cif- 
tern be filled ? 
Min. Cift. Min. Cife. Cift. Hour, Cift. h. m. 5. 
45 : 1 :: 60: 1,3333 As ,4242: 1:: 1: 2 21 263 4 
55 : 1 :: 60: 1,0909 


2,4242 

— 1: 0458. 

Gains in an hour ,4242 of a Ciftern. 

24. A Water-Tub holds 73 Gallons ; the Pipe, which conveys 
the water to it, uſually admits 7 Gallons in 5 minutes; and the 
Tap diſcharges 20 Gallons in 17 minutes; Now, ſuppoſing theſe 
both to be careleſſly left open, and the water to be turned on at 4 
o'clock in the morning ; a ſervant, at 6, finding the water running, 
pale! in the Tap; In what time, after this accident, will the Tub 

Il? | 
Miz. Gal, Min. Gal, 5. al £& 614 
5: 7::60: 84 84—70575 x 2297+ gal. & 739—-20;5= 
17: 20 :: 60: 70 146557 gal. awbich now remain to be filled. 
al. Min. M. s. 
Therefore, As 7 : 5, :: 461% : 32 58443, and therefore the Tub will 
m. 5, 
be full at 32 5843 after 6. N 

25. A has a Cheſt of Tea, weighing 3iCe. the prime coſt of 
which is £60 ; Now, allowing intereſt at 6 per Cent. per —_— 

ow 
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How muſt he rate it per B. to B, ſo that by taking his note of hand, 
payable at 6 months, he may clear 50 dollars by the bargain ? 
Int. (2 /. Then, As 33Cwt. : £60+ £15+ £2 V:: 155: 71157 
Anſawer, 
26. Sup ros the American Continental Debt to be 18 millions; 
what annuity, at 6 per Cent. per Aunum, will diſcharge it in 25 years? 
By Table JV. of anmities, Page 322d. 07823 is the annuity, which [1 
avill purchaſe in 25 years, then, ,07823% 18000000=L 1408140 An/. 
The annual Intereſt of th: Debi = 1080000 


Therefore, there muſt be a finting fund of {328 140 pr ann, 


27. Tux hour and minute hand of a watch are exactly together 
at 12 o'clock ; when are they next together? 
The welecities of the two hands of a watch, or Clock, are to each other, 
As 12 to 1; therefore, the difference of welecities is 12==1= 11, 
. . 


12 1:1 5 2747 
As 11:1::412X2:2 10 54% Aſuer. 
I2X3:3 16 212 Oe. 

28. A Hare ſtarts 12 Rods before a Hound ; but is not perceived 
by him till ſhe has been up 45 ſeconds ; ſhe ſcuds away at the rate 
of 10 miles an hour, and the dog, on view, makes after, at the 
rate of 16 miles an hour ; How long will the courſe hold, and what 
ſpace will be run over, from the ſpot where the dog ſtarted ? 


— — LES +, or, as 8 to 3 againſt the Hare, 1 hour=3600 ſeconds, 
Sec. Feet. Sec. Feet. 10 miles = 52800, feet, 
As 3600: 52g00 : : 45 : 660 diftance the Hare had ran before the dog 
Add 12 Rods = 198 (di/covered her. 
858 = the diſtance of the hare when the Dog 
8 ſtarted. . 
3)6864 


—— 


Feet 2288 = the ground run over by the Dog. 
„. Sec. Fact. Tec. *© 
Now, As 16 = $4480 : 3600 :: 2288 : 974 
29. In a Series of proportional numbers, the firſt is 4, the third 
12, and the Product of the ſecond and third is 112,8; what is the 
difference of the ſecond and fourth ? 

112,8=-12=9,4 the jecond. As 4: 9,4 ;: 12: 28,2, and 

28,2—9, 418,8 Any. | 
30. A Fellow ſaid that when he counted his Nuts, two by two, 
three by three, four by four, five by five, and fix by ſix, 8 
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Hin an odd one; but when he told them ſeven by ſeven, they came 


out even; How many had he? | o 

2X 3X 4X5X022720, and 7204+ 17 =103 even, Az. 721. 
721 
2.3.4.5 and 6 1 i; 13 

31. Taras is an Iſland, $0 miles in circumference, and 3 men 
ſtart together to travel the ſame way about it: A goes 7 miles per 
day, B S and C 9g; when will they all come together again, and 
how far will each travel? f | 
50X7+50X8+50X9<+7+8+9 = 50 days, —A 350 miles, B 400 
and C 450, An). | 8 N 5 

32. Sur ros A leaves Newbury-port at 6 o'clock on Monday 
morning, and travels towards Providence, at the rate of 4 miles per 
hour, without intermiſſion ; and that, at 3 in the afternoon, B 
ſets out from Providence for Newbury-port, and travels conſtant- 
ly at the rate of 7 miles an hour; Now, fuppoſe the diſtance be- 
tween the two Towns to be go miles ; whereabout on the road 
will they meet ? | | 
6+ 3=9 hours, and 9 $4=36 miles, the time and diftance A had travelled 
before B flarted. Then 90o—36 4 miles remain to be travelled by beth, new, 
as both together lefſen the diſtance 74+ 4=11 miles an hour, therefore 
14 of 54+36=55 Nr miles from Newbury-port ; which is near Ames 
at Dedham. eee OE I | 

33. Ir, during Ebb-tide, a wherry ſhould ſet out from Haverhill 
to come down the river, and, at the ſame time, another ſhould ſet 
out from Newbury-port, to go up the river, allowing the diſtance 
to be 18 miles; ſuppoſe the current forwards one and retards the 
other 14 mile per hour; the boats are equally laden, the Rowers e- 
qually good, and, in the common way of working in ſtill water, 
would proceed at the rate of 4 miles per hour; where, in the Ri- 
ver, will the two Boats meet? 

M. M. M. M. M. M. M. M. M. 

+ 14 = 54, and 4—1+4 = 21, thin, 61 + 2: = 8 ii one hour 
S 6 y a 
both. As8 : 1 2: 18: 24, then 51 & 24 = 124 from Haverbill, 

M. H. M. 
and 21 X 21 = 53 from Neulury- port. G IF | 

34. A Gentleman making his addreſſes in'a Lady's family, who 
had 5 daughters ; ſhe told him that their father had made a will, 
which imported that the firſt four of the Girls? Fortunes were, to- 
gether, to make £50000 ; the laſt four £66000, the three laſt with 
the firſt £60000, the three firſt with the laſt 756000, and the two 
firſt with the two laſt £64000, which, if he would unravel, and 
make it appear what each was to have, as he appeared_to have a 

artiality for Harriet, ker third daughter, he ſhould be welcome to 
er; Pray, what was Miſs Harriet's fortune? 
Yy A+ 


reſpecti vely, will have an odd one. 


A W 1 * 


hag SEL 2 
c 


444 
LAY 


= 
q 
£ 

19 
+ 
* 


354 MISCELLANEOUS QUESTIONS. 


4 . eee tions = 7 4000 the um of their fortunes. 


A+B+C+D =) Then, 296000=4 the number of combina- 
ABC +E=56000 * A ee ee 


4＋3 +D+ E=64000 and A4+B —+D+E=64000 


296000. Harriet's fortune={10000 Anſ. 


35. Taxes Perſons purchaſe a veſſel in company, towards the 
payment whereof A advanced 3, B 3 and C, £256; what did A 
and B pay, each, and what part of the veſſel had C? 


©: 3. 14785 29 3 226 | 
— += — = E, and 2 — = =— C', part of tht veſſel, 
Bro: af 35 35 . n je 


6 256 75 : £597 6/8 A advanced. 


35 " []=:£640 B advanced. 


36. A and B . by an adventure at ſea, 45 Guineas, which 
was (35 per Cent. upon the money advanced, and with which they 
agreed to purchaſe a genteel Horſe and Carriage, whereof they were 
to have the uſe in propertion to the ſums adventured, which was 
found to be 11 to A, as often as 8 to B; what money did each ad- 
venture ? 

As £35 : 100 :: 45 Guin. 3 whole adventure. 
. _{1:4104 4/2 35 A's. 
As 14+8:180::] 8: {75 15/9 13 B's. 

37. A, B and C are to ſhare £100 in the proportion of 4, 4 and 
& reſpectively; but C dying, it is required to divide the whole ſum 


operly between the other two ? 
289 28 ; : 42 27 5 


x 
F 
As ++3+5F : 100: on : 31 #3 B's 
7 25 H C's 
Again, As J: 25 F: 4: 145535, 
Then, 4235 +145z7 = £57 2/104 A's ſhare, 
And f100—57 2/104 = £42 17/14 B', ſhare. 
38. A, B and C have among them 135 Guineas; A's + B's are 
to B's + C's, as 5 to 7, and C's—B's to C's + B's as 1 to 7; 
How many had cach ? 
| | 4+B. BC. 

Suppoſe A's B' Fo; then, as 5 to 7 :: 50 : 70, 4A 7: 1: 70: 10 
=C"5—B"s ; then, 70—10=60, and b60=>2==30=B"'s, 30—10=20= 
A, and 30 A 10=40=C"s by the ſuppeſition; Now 20+ 30+40==90, 
which ſhould haue been 135, therefore, 

20: 30 At. 
As go : 135 1 30: 45237. 
40: 60 C“. 


Sum = 135 Prof. 39. TuzreE 
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39. TxzrE are 3 horſes, belonging to different men, employed 
' as a Team to draw a load of falt from Newbury-port to Boſton for 
£2 10s. A and B are ſuppoſed to do Ir of the work; A and C + 
and B and C t of it; they are to be paid proportionally; Can 
you divide it as it ſhould be? ' 
ATB f =,2727 

A+C=+4z , 3846 

B+C=xt =,2857 


Sum = 943 
And „9432, the number combined = ,4715=A+B+C 
— ,2727=4+8B 
5. — 
Then, As ,4715 : 50 :: ,1988 : £1 1/04 = ,1988=C 
And in the ſame manner proceed for the reſt. 

40. I would put 20 hogſheads of London Beer into 10 wine-pipes, 
and deſire to know what the Caſk muſt contain, which will receive 
the difference, 231 ſolid Inches being the wine-gallon, and 282 that 
of Beer ? 5 
Beer-Hog ſhead = 54 Gal. and 54282 Xx 20 30450 /olid inches. 
Wine-Pipe 126 Gal. and 126 & 231 Xx 10 2291060 /olid inches and 


———— = 47% Beer-Gallons, Anj. 
41. BRING about to plant 5292 Trees equally diſtant in rows, the 
length of the Grove is to be 3 times the breadth ; how many of the 


ſhorter rows will there be ? 


22 X 3 = 126 rows. Anſ. viz, — of the Trees are to form as 


exact ſquare, the fide whereef being 42, ſhews how many comes into a 
Sort row. 

42. A General, diſpoſing his Army into a ſquare Battalion, found 
he had 2431 over and above; but increafing each fide with one Sol- 
dier, he wanted 44 to fill up the ſquare; How many men did his 

arr y conſiſt of ? | 
2 + 42275, and 275—1=2=137, ther 137X 1374231 = 19000 


A 


ers 
43. I want the length of a ſhoar, the bottom of which, bein 
ſet g feet from the perpendicular fide of a houſe, will ſupport a — 
place in the wall 224 feet from the ground ? 


y/ 22,5X 22,5 +9X9=24 feet, 24 inches, Anſwer. | 

44. A line 35 yards long will exactly reach from the Top of a 
fort, ſtanding on the brink of a River, to the oppoſite bank, known 
to be 27 yards broad ; what is the height of the wall ? 


a 35X 35—27 * 27 =22 feet, 3x inches, nearly. 
45, SUPPosE à Light-houſe built on the Top af a Rock; the 
diſtance between the place of obſervation and that part of the rock 
level 
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level with the eye 620 yards ; the diſtance from the top of the rock 
* the place of obſervation 846 yards, and from the top of the 
ight- houſe 900 yards : The Tube height of the Light-houſe is required ? 


— ͤ ww. _— —— ̃ — —— — 


a 75 0 525855 x 87552075 520255, 42 yards, Anſ. 


46. The Sum and difference of the Squares of two numbers given, to 

find thoſe numbers. 

Rur E. From the Sum take the difference, and half the remainder is the 

Square of the leſs, which, taken from the Sum of the Squares, will give 
the Square of the greater. 
A and B have between them a number of Guineas, which are to 
be ſo divided, that the Sum of their Squares may be 208, and the 
difference of their ſquares 80; ſuppoſing A's the greater number, 
how many has he more than B? 


208—59—2=64 the the Square of B's, and 208->04=144 the Square 
F 4's; therefore / 144—v/64=4 Anſwer. 
47. nn the Sum of two numbers, aud the Sum of their Squares 
given, to find thoſe numbers. 
Rur. From the Square of their Sum take the Sum of their Squares : 


then, from the Sum of their Squares tale this remainder, and the 17 
Root of the. difference will be the difference of the two numbers, To half their 


Jum add half their difference, and the ſum will bt the greater. From half 


the ſum take half their difference, and the remainder will be the leſs. 

A and B have 50 Guineas between them, which are to be ſo di- 
vided, as that the Sum of the Squares of the two numbers ſhall be 
1300 ; How many had each, ſuppoſing A to have the greater 
number AS 


50 * 591300221200 3 Then 30 —1 200210 drference, 
Now 562 10-2=3c=4"s. And $0-=2—10->2=220= =B's, to. 


48. rar the Difference of two numbers, and the Sum of their Squares 
' given, 10 find thoſe nimbers. * 
4 8 From the Sum of their Squares take the Square of their Di fer- 
To the Sum of the Squares add the remainder, and the Square . Root 
of this fum will be the ſum of the required numbers; then, with the half 
um and half difference proceed as in the lafl queſtion. 
A number of guineas are to be divided between A and B in ſuch 
a manner, that A may have 50 more than B, and that the Sum of the 
ſquares of the reſpective Shares may be 12500 ; What number had 
each A 


12500—50 X5 2190000, and and v/ 12500+ 10000=150=Sum of of their 
Shares. Then, 150-=2 + $0-—2= er A's; ans + ar”. 29% e 
B's, Anſwer. ' 
49: Having the Sum of the Squares of two numbers, and the Square of 
their Hat f. um givm, 10 * _ numbers. 2 


Rur. 


IF 
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Ruls. From the Sum of the Squares take twice the Square of the 
Half-jum, and the Square Root of half the remainder wwill be their Half 
difference, with which and the half-Jum proceed as before directa. p 

Ler the Sum of the Squares of two numbers be 3161, and the 
Square of their Half-ſum 1560, 25; Required thoſe numbers? 


3161-1555, * 240, 40, 52 20, 25, and v/20,25=4,5=2 


difference, and y 1560,25=39,5=3Sum ; then, 39,5 4,5 844 the 
greater, and 39, 54,5835 the leſs, Anfaver. 


50. 1. If the quantity of matter, (or weights) of any two Bodies, put 
in min, be equal, the force by which they are moved will be in proparti- 
en to their Velocities, or ſwifine/s of motion. 

2. If the Volocities of theſe bodies be equal, their forces will be diretly 
as the quantities of matter contained in them, that is, as their weights. 

3. If both the quantities of matter and the Velocities be unequal, the for- 
ces, with which the Bodies are moved,” will be in a pr portion cum pound 
ed of their quan'ities of matter and Velcities. 

Su>poss the Battering-Ram of Veſpaſian weighed 600001 ; 
that it was moved at the rate of 24 feet in one ſecond, and that this 
was ſufficient to demoliſh the walls of 7erz/alem ; with what velocity 
muſt a Cannon-ball, which weighs 425. be moved, to do the 
ſame Execution? OL OR 

Tae velocity of the Ram being 24, and the weight of the Ball 


\ e 4 
2, compounded will make a fraction = =, and = x 60000= 
4 * 7 1 ; , N «*d . ' = WA. 42 7 7 


34285 feet in a ſecond, Anſwer. 


51. A Body weighing 3of5. is impelled by ſuch a force as to 
ſend it 20 rods in a ſecond ; with what velocity would a Body weigh - 
ing 125. move, if it were impelled by the ſame force? | 

= — 50 Rod: in a Second, Auſiu. 
Or GRA VI Tux. 

62, The Gravity Bodies above the Surface of the Earth decreaſes in 

a duplicate ratio (or as the ſquares of their diftances) in Semidiameters of 
the Earth, from the Earth's Centre. . 

Svrrostse a Body to weigh 400f6. at 2000 miles above the 
Earth's Surface ; what would it weigh at the Surface, eſtimating 
the earth's Semidiameter at 4000 miles? "RD 
From the Centre to the given height being 15 Semidiameters ; multiply 
the Square of 15; by the weight, and the product will be the anſwer. 

| N 1,5 X1,5 X 400=900Th. Aub. 
: $3: Ir a Body weigh goof. at the Surface of the Earth; what 
will it weigh at 2000 miles above the Surface ? 

This being the reverſe of the laft, therefore, 1+,5==1,5 and 900 


155 X 1,5 =4001b. An/wer, 54. 4 


1 
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54. A Certain Body on the Surface of the Earth, weighs 180 f᷑̃: 
how high muſt it be carried, to weigh but 2ofþ? - | 


4 180=>20==3, Anſwer, 3 Semidiameters from the Earth's Centre, that 
is, 8000 above it's Surface. GET | 

. 55. How high muſt a Ball be raiſed, to loſe half it's weight? 

As 1 7 4000X 4000 : : 2: 32000000, and y/ 32000000=5656,85, and 
5656,85—4000=1656,85 miles, Anſwer. | 


56. AT what diſtance from the Earth would a Balloon be ſuſpend. 
ed between the Earth and Moon ? 

RuLE. 4s the ſum of the Maſſes of the Earth and Moon to the mean- 
diſtance of their Centres; fo is the maſs of the Earth, to the diſtance re- 

wired. | 

Suppoſe the Earth's Diameter 8000 miles, the Moon's 2182,—the Moon's 
mean diſtance from the Earth 240400 miles, —the Earth's Denſity 400, 
and the moon's 494,——then 240400+ 4000 +1091 = 245491 miles, the 
diftance of their Centres, therefore, 

As 8000x 8000 x 8000 X 400 : 245491 :: 2182 X 2182 X2182 & 494: 
638,77 miles from the Earth, Anfe. 

57. Ir the attraction of the moon raiſe a tide on the Earth 5 feet 
high : what will be the height of a Tide, raiſed by the Earth on the 
ſurface of the moon under ſimilar circumſtances ? 

The attraction of one of thoſe Bodies to the other's ſurface is directly as 
its quantity of matter, and inverſely as its diameter ; therefore, 

As 2182 K 2182 X2182%494 : 5 :: 8000X 8000 x 8000X 400 : 199,5 


feet, Anſwer. 


58. 1. 1f the Dia neters of two Globes be equal, and their Denſities, 
{ compatineſs, or cloſeneſs ) different ; the weight of a body on their Surfaces 
ewill be as their Denſities. 

2. 1f their Denſities be equal, and their diameters different ; the weight 
of a body will be as + of their Circumferences. 

3. If their Diameters and Denſities be both different; The weight will 
be as j of their Semidiameters multiplied by their Denſities. 


Ir a Stone weigh 100ſh. at the Surface of the Earth: What will 
it weigh at the Surfaces of the Sun, and the ſeveral Planets, whoſe 
denſities are known reſpectively? 


Sun. Jupiter. Saturn. Earth, Moon. 


Their Denſities 100. 94.5. 67. 400. 494 
Dian. in geog. miles 77699. 135079, . 98566. 6875. 1869,35 
Semi-Diam. 388485. 07539,5- 49283. 3437.5. 934,67 


x Sem, Diam. 258990. 44693. 32855,33. 2295. 623,11 
258990 X100 * at the Fun. 
100::] 44993 * 94,5: 460Ib. at Jupiter. 
Ther, As 2295 X 400: 100: 32855, 33 G67 : 239,8 B. at Saturn. 
623,11 X494 : 33,5 at the Moon. 


Or 


MISCELLANEOUS QUESTIONS. 350 


Or THE FALL 8388 1 

co. Heavy bodies, near the ſurface of the Earth, fail one foot the fir 
. * 2 ſecond ; three feet 7 the ſecond Srarter; five feet i * 
third, and ſeven feet in the fourth Quarter; that is 16 feet in the firſt 
econd. * 

* The welocities, acquired by Bodies in falling, are in proportion to the 
ſquares of the Times in wwhich they fall; For inſtance, Let go three Lel- 
2 together ; Stop the firſt at one ſecond, and it will have fallen 16 feet. 
Stop the next at the end of the ſecond Second, and it will have fallen 
(2X 2=4) four times 16, or 64 feet, and Stop the laſt at the end of the 
third Second, and the diftance fallen will be (3 & 3==9) nine times 16, or 
144 feet, and ſo on. 

Or, which is the ſame, the ſpace fallen through (in feet) is akways 
equal to the ſquare of the Time in 4ths of a ſecond. 

Or, By multiplying 16 feet by ſo many of the odd numbers, beginning as 
wnity, as there are ſeconds in any given time; wiz. by 1 for the firſt ſe- 
cond, by 3, for the ſecond, by 5 for the third, and ſe on, theſe ſeveral 
Products will give the ſpaces fallen through, in each of the ſeveral Se- 
condi, and their ſus will be the whole diſtance fallen. 

The Velocity given, To find the ſpace fallen thraagh, 

RuLe. 1. The /quare root of the feet, in the ſpace fallen through, 
auill ever be equal to one eighth of the velocity acquired at the end of the 
fall ; Therefore, | 


2. Divide the velocity by 8, and the ſquare of the Quotient will be the 
diftance fallen thraugh, to acquire that velocity. 

Sur ros the velocity of a Cannon-ball to be about ; of a mile, 
or 660 feet per ſecond ; From what height muſt a Body fall, to ac- 

uire the ſame Velocity per Second ? 
60 882, 5, and 82,5 x82,5 68064 fret, == 1377 miles, An. 
60. The Time given, To find the ſpace fallen through. 

RuLE. I. The ſquare root of the feet, in the ſpace falles through, 
avill ever be equal to four times the number of ſeconds the Body has by 
falling, therefore, 

2. Multiply the Time by 4, and the ſquare of the Product will be the 
Space fallen through in the given Time. 

How many feet will a body fall in 5 Seconds ? 
5X4=20, and 20 X 20==400 feet, Anſwer, 


61. A Bullet is dropped from the top of a Building, and found 
to reach the ground in 14 ſecond ; Required its height? 
1,75 X4==7, and 7 X7==49 feet, Anſ. Or, 14==7 grs. and 7 X7==49. 
Or, 1,75 X1,75 X16==49 feet, An. | 
62. War is the difference between the depth of two wells, in- 
to each of which ſhould a Stone be dropped in the ſame Inſtant, 
one would reach the bottom in 5 ſeconds, and the other in 3 ? 


5X4... 


Tux exact velocity in Jacus is 16,1 feet in the Second; but in the Air it will be 
lcarcely 16 feet, — 


- 


\ 
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5 X 45220, and 20X 2022400 fret. 
3 X lz, and 12 X12=144 feet. 


Anſwer, 256 feet. 


63. AscEsnDinG Bodies are retarded in the ſame Ratio that de- 
ſcending Bodies are accelerated; Therefore, If a Ball, diſcharged 


from a Gun, returned to the Earth in 12 ſeconds ; How high did 


it aſcend ? 

T he Ball being half of the Time, or 6 ſeconds in its aſcent, therefore, 
6X4=24, and 24 X 2425706 fee!, Any. 

64. The Velocity per ſecond given, To find the Time. 
; RuLs. 1. F N the 1 N Seconds, in which a Body has 
een falling, is equal to one eighth of the velocity, in feet econd, ace 

qui 4 at h end of the fall; I. we a * ER 

2. Divide the given velocity by 8, and one fourth part of the Quotient 


eviil be the Anjawer. 


How long muſt a Bullet be falling to acquire a velocity of 160 
feet per Second ? 
150 8 20, and 20=-4=5, Seconds, Anf. 


65. The ſpate, through which a Body has fallen, given, to find the 

ime it has been falling. 

RuLE. 1. For times the number of Seconds, in which the Body has 
Been ſalling, will ever be equal to the Square Root of the p ice, in fret 
through which it has fallen; therefore, 

2. Divide the Square Root of the Space fallen thruugh by 4, and 
the Quotient will be the time, in which it was falling. 

Me how many ſeconds will a Bullet fall through a ſpace of 10125 

t? 

+ 10125=100,6, and r Secends,=25" off Anfaver. 

66. In what time will a Muſket-ball, dropped from the top of a 
Steeple 484 feet high, come to the ground ? 

8 y 4$4=22, and 224 5 Seconds, Anſauer. 

67. To find the velocity per Second, with which a heavy body will 

begin to deſcend, at any diftance from the Earth's jarface. 

Rule. As the ſquare of the Earth's Scmidiameters 10 16 feet: fois 


the Square of any other diſtance frem the Earth's Centre inverſely, to the 


Velocity with which it begins to deſcend per Second. 
Wir what Velocity per Second will an Iron-ball begin to de- 
ſcend, if raiſed 5000 miles above the Earth's ſurface ? 


A. 4000 4000: 16 7: 4000+ 3000 X 4000+ 3000: 5,22449 feet, Anſ. 


68. How high muſt a Ball be raiſed above the Earth's Surface, to 
begin to deſcend with a Velocity of 5, 22449 feet er Second ? 
As 16: 4000 X 4000 : : 5, 22449: 49000000, and y 4y00000C227000, 
Wherefore, 7000—4Q00= 3000 miles, Anſwers 
69. To find the mien velocity of a falling Body. 
RuLe. Divide the Space fallen threegh by the nember of Seconds it 
was falling, and the Quotient will be the mean velocity. A 


MISCELLANEOUS QUESTIONS. 36. 
A Muſket-ball-dropped from the top of a ſteeple 484 feet high 
in 5 1 Seconds; required its mean Velocity 
4845, 5 88 feet per Second, An. 
70. To find the welecity acquired by a falling Body per Second. (or by a 
fiream of water, having the perpendicalar dejcert given) at the end of ary 
given period of Time. | Woah Ty 
RuLE. 1. The velocity acquired at the end of any Period is e- 
qual to twice the mean velocity, with which it paſſed during that 
eriod. | 
x Or 2. Multiply the perpendicular ſpace fallen through by 64, 
and the ſquare root of the Product is the velocity required. 
Ir a Ball fall through a ſpace of 484 feet in 54 ſeconds ; with 
what velocity will it ſtrike ? 


By the former part of the Rule. By the latter part, wwiths 
484=5,5=38, and 88 * 22176, A0. out regarding the Time. 


 484.X 64=170, Auer. 


71. Turks is a ſluice, (or Flume) one end of which is 2; feet 
lower than the other; what is the velocity of the ſtream per ſecond ? 
2,5 X64=160, and / 160=12,049. feet, An. s 2 

72. Tur velocity, with which a falling body ſtrikes, given, to 
find the ſpace fallen through. * 

Rur. Divide the ſquare of the velocity by 64, and the quo» 
tient will be the height required. s 

Ir a Ball ſtrike the ground with a velocity of 56 feet per Second; 
from what height did it fall ? 


56 * 56=>64=49 feet, Anſwer. 
73- Tar mean velocity of a Fluid, or Stream, is 12,649 feet 
per Second; what is the perpendicular fall of the ſtream ? 
N 12,049 & 12,649 642221 feet, Anſaver. 
74. Tur weight of a Body, and the ſpace fallen through, given, 
to find the force with which it will ſtrike. | 
Rur. The Momentum, or force, with which a falling body 
ſtrikes, is equal to its weight multiplied by its velocity, therefore, 
find the velocity by Problem 7oth. and multiply it by the weight, 
which will produce the force required. 
Ir the Rammer, uſed for driving the Piles of Charliſtogun Bridge, 
weighed 25 Tons, or 450ofþ6. and fell through a ſpace of 10 feet, 
with what force did it ſtrike the Pile ? 


Y10X04=25,3=wvelecity & 25,3 X4500=1138;0Þ. momentum, AI 

75. Tur weight and Momentum, or ſtriking force; given, to 
find the ſpace fallen through. 

RuLe. Divide the Momentum by the weight, and the Quotient 
will be the velocity, then divide the ſquare of the velocity by 64, 
and the Quotient will be the ſpace fallen through. ; 

4 2 » 
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Ir the aforementioned Rammer weighed 45006. and ſtruck with 
à force of 113850 f᷑̃. From what height did it fall? 
413850=4500=25,3, and 25, 3 X25,3-064=10 feet, Anſwer. 

76. Ir it were required to know with what Quantity of Motion, 
Momentum, or Force, a Fluid, moving with a given velocity, ſtrikes 
upon a fixed Obſtacle. 

RuuLe. By Problem 72d. find the Fall, which will produce the 
given velocity: Multiply that height by 62,56. avoird. for clean 
River water,—by 63 B. for dirty water, and by 64 for Sea water. 

SuPpPosE a Stream of clear water to move at the Rate of 5 feet 
per Second, and to meet with a fixed obſtacle (or Bulk-Head) 15 


feet wide and 4 feet high ; what is the momentary, inſtantaneous 
Preſſure of the ſtream ? 


5X 5=64=34 and 25--64=2,39 of a foot, for the perpendicular fall 
of the water. Now 62,5 &, 39 224, 375 B. the Preſſure apon each 
ſquare foot, whith, multiplied by 60 (the number of ſquare feet in the 
obftacle) gives 1462, 5 IB. going with the given velocity of 5 feet per Se- 
cond, therefore, 1462, 5 527312, 5 B. Anfwer.+ 

77. Tue velocity of water, ſpouting through a fluice, or aper- 
ture in a Reſervoir, or a Bulk- head, is the ſame that a Body would 
acquire by falling through a perpendicular ſpace equal to that between 
the Top of the water in the Reſervoir, and the aperture. 

War is the velocity of water iſſuing from a head of 5 feet 
deep? pats; 
B Problem 70th. 64 52320, and ͥ 320=18 feet, nearly, 


78. Ir the velocity of a Stream iſſuing through the Bulk-head 
of a Mill, be 16 feet per Second; what head of water is there? 


16x 16644 fret, Anfever, 

79. Tur Quantity of water, diſcharged from a hole in a veſſel, 
is as the ſquare root of the height of water above the aperture. 

A Miller has a head of water 4 feet above the fluice ; How high 
muſt the water be raiſed above the opening, ſo that half as much 
again water may be diſcharged from the ſluice in the ſame time? 
a 4=2, and half as much again as 2, is 2+1==3, for the ſquare ro 
of the required depth, therefore 3 X 3=9 feet high, Anfever. 


Or PENDULUM s. 


80. Tur Time of a vibration, in the Cycloid, is to the Time 
of a heavy body's deſcent through half its length, as the Circum- 
ference of circle to its Diameter, that is, As 3, 1416 to 1; There- 
fore, (as a Body deſcends freely, by gravity, through about 193,5 
Inches in the firſt Second) To find the length of a Pendulum, vi- 
brating Seconds. 


+ WATEx, being a yielding ſubſtance, loſes Þ of its power in producing effects. 
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RuLs. 4s 3, 1416 * 3, 1416: IX t:: 193,5 : 19,6 Inches, the 
Half-length, and 19,6 & 22 39, 2 Inches, the length. | 

81. To find the length of a Pendulum, that will fwing any giv- 
en Time. | 

Rur. Multiply the ſquare of the ſeconds in any given time by 
39,2, and the Product will be the length required, in Inches. 

Required the lengths of ſeveral Pendulums, which will re- 
ſpectively ſwing 3 ſeconds, 4 ſeconds, ſeconds, minutes, and hours: 
25 N, 25 & 39, 222, 45 Inches for & ſeconds, „ X,5 X39,2=9,8 In- 
ches for + ſeconds, 1% 1X 39, 22 39, 2 Inches for jeconds, as above ; 
60 * 60X 39,2=the Inches in 2 miles and 120 fret, for Minutes ; and 1 
hour=3600 ſeconds, therefore 3600 X 3600 X 39, 2=the Inches in 8018 
miles and 96 feet, for Hours, Anf. | 


82. Waar is the difference between the length of a Pendulum, 
which vibrates Half-ſeconds, and one which ſwings 3 ſeconds ? 


3X 3X 39,2—, 5&5 X 39, 2228 f feet, An), 


83. To find the Time which a Pendulum of any given length 
will ſwing. ; 

RuLs. Divide the given length by 39, 2, and the Quotient will 
be the ſquare of the time in ſeconds. 

Os, As 6, 2696 (the ſquare root of 39,2) is to the ſquare root of 
the given length; So is 1 ſecond, to the time of one oſcillation ; 
that is, divide the ſquare root of the given length by 6,2696, and 
the Quotient will be the time of one vibration of that Pendulum. 

How often will a Pendulum of 9,8 Inches vibrate in a ſecond? 

By the former part of the Rule, 9,8=39,2==,25 of a jecond, and 
M ,25==,5 of a ſecond, the tims of ene vibration, that is, it wibrates 
half-jeconds, or 60,5 =120 times in a minute. 

By the latter part. 4/9,8=3,13, and y/ 39,2=6,2699, therefore 
3,13==6,2696=,5, of a ſecond. 

84. I obſerved that while a Stone was falling from a Precipice, a 
String, (with a Bullet at the end) which meaſured 25 Inches, (to 
the middle of the Ball) had made 5 vibrations; what was the 
height of the Precipice ? | 
2539.22, 6377, an V, 6377 2 „7985 of a ſecond, the Time of one 
vibration, and ,7985 X 5==4 ſeconds, nearly, the Nine of the Stone's 
deſcent, then 4X 4=16, and 16% 16=256 fret, Anſever. 


85. To find the true depth of a well, by dropping a ſtone into 
it, alſo the time of the ſtone's deſcent, and of the ſound's aſcent. 

RuLe. 1. Takes a line of any length, and by the laſt Problem 
find the time from the dropping of the ſtone *till you hear it ſtrike 
the bottom. | 

2. MuLtTiyLy 73088(=16X 4X 1142 ; 1142 feet being the diſ- 
tance, which ſound moves in a ſecond) by the number of ſeconds 
*till you hear the ſtone ſtrike the bottom, 

3. To 


— 
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3. To this Produ qt add 1304164(=the ſquare of 1142) and from 
the ſquare root of the ſum take 1142. 
- 4. Divipr the ſquare of the Remainder by 64(=16 x4) and the 
quotient will be the depth of the well in feet. | 

5. Drivipt the depth by 1142, and the Quotient will be the 
tme of the ſound's aſcent, which, being taken from the whole 
time, will leave the time of the ſtone's deſcent in ſeconds. 
 Svueyos:x I drop a ſtone into a well, and a ſtring with a Plum- 
met, which meaſured to the middle of the Ball 25 Inches, made 5 
vibrations befare I heard the ſtone ſtrike the Bottom ; Required the 
Depth, Time of the Stone's deſcent, and of the ſound's aſcent ? 


2539,25, 6377, and v/ 463777985, and ,7985 X52=4 ſeconds tg 


the hearing of it flrike, then 75088 x 4+ 1304164—1142 2 121,53 
and 121,535 121,53 64 2230, % feet, the deptb, and 230,77 1142 
, 2 of a ſerond, the time of the ſound 's aſcent, and 4—, 283, 8 ſeconds, 
the time of the Stone's deſcent. | | 


Or ras LEveR, OR STEELYARD. 
2 86. Ir is a Principle in Mechanics, that the Power is to the weight, 
as the velocity of the weight, to the velocity of the Power. There- 
fore, To find what weight may be raiſed or balanced by any given 
Power, ſay; 5 r The 85 | 
As the diſtance between the body to be raiſed or balanced, and 
the Fulcrum, or Prop, is to the diſtance between the Prop and the 
Point where the Power is applied; So is the Power to the weight 
which it will balance. | | 
Ix a Man, weighing 160f6. reſt on the end of a Lever 10 feet 
long; what weight will he balance on the other end, ſuppoſing the 
prop one foot from the weight? | 
The diſtance between the weight and prop being 1 foot, the aiftance 
from the prop to the Power is 10—1=9 feet, Therefore, 
33. ; R Fre. F.. 15. 8. a 
As 1 9: 160: 1440 47 | 
87. Ir a weight of 1440f. were to be raiſed with a Lever 10 feet 
long, and the prop fixed 1 foot from the weight ; what Power, or 
weight, applied to the other end of the Lever, would balance it ? 
">: iq; 1: T1440 3} 1601B-. be 
83. Ir a weight of 1440ſ. be placed 1 foot from the prop; at 
what diſtance from the prop muſt a power of 1605. be applied, to 
balance it ? | | 
As 160: 1440 :: 1: 9 feet, Anjwer. 
89. Ar what diſtance from a weight of 14405. muſt a Prop be 
placed, ſo as that a Power of 16076. applied 9g feet from the prop, 


may balance it ? | 

8 3 As 1440: 160 :: 9: 1 foot, Anſ. 
90. In giving directions for making a chaiſe, the length of the 

ſhafts, between the axle-tree and Backband, being ſettled at g feet, 
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a diſpute aroſe whereabout on the ſhafts the centre of the body ſhould 
be fixed. The Chaiſe-maker adviſed to place it 30 Inches before 
the axle-tree ; other's ſuppoſed 20 inches would be a ſufficient In- 
cumbrance for the Horſe ; Now, ſuppoſing two paſſengers to weigh 
3 Caut. and the Body of the Chaiſe 4 Cwr. more; what will the 
Beaſt in both theſe caſes bear, more than his Harneſs ? 

Weight of the Chaiſe and Paſſengers 7 Cwwt.2420/5. and g feet go 
Inches. 7 7 in. | | 


f *. . : 
: +. | 30 : 1165 
Then, As 108 ; 420 :: 20: 77 JK. 


OF TRR WHEEL anD AXLE., 

g1. Tax Proportion for the wheel and axle (in which the Power is 

applied to the Circumference of the wheel, and the weight is raiſ- 

ed by a rope, which coi about the axle as the wheel turns round) is, 

As the Diameter of the axle is to the diameter of the wheel ; So 

is the Power applied to the wheel, to the weight ſuſpended by the 
axle. 

A Mechanic would make a windlaſs in ſuch a manner, as that 
ii5. applied to the wheel, ſhould be equal to 10/5. ſuſpended from 
the axle; Now, ſuppoſing the axle to be 6 Inches diameter; Re- 
quired the diameter of the wheel? | 
E* Ib, in. Ib. in. 

As 10 : 6 *: 1 © bo Inverſely, the diameter required. 


92. Sur ros: the diameter of the wheel to be 60 Inches, required 
the diameter of the Axle, ſo as that 15. on the wheel may balance 
10]. on the Axle? 


in ».. is 

Trwverſely, 4s 1: 60:7 10: 6 Diameter required, 
93. SuyPost the Diameter of the Axle 6 Inches, and that of the 
wheel 60 Inches; What power at the wheel will balance 1015). at the 

Axle? * in. i. in. Þ. 
8 In verſely, As 6: 10 :: 60: 1 Anſwer. 
94. Sur rost the Diameter of the Wheel 60 inches, and that of 
the Axle 6 inches; what weight at the Axle will balance 1/6, at 


the wheel? | | 
K. GW,, 26 8s 
Inverſely, 4s 60 : 1 :: 6: 10, Aber. 


Or THE SCREW, 
95. Tur Power is to the Weight, which is to be raiſed, as the 
diſtance between two Threads of the Screw, is to the circumference 
of a Circle deſcribed by the Power applied at the end of the Lever. 
RuLs. Find the circumference of the circle deſcribed by the end 
of the Lever; then, As that Circumference is to the Diſtance be- 
tween the ſpiral threads of the Screw; So is the weight to be raiſed, 
| N , ta 


— — 2 = 
2 


4x \ —— 
ä Re. Ae. my 
— — — —_—_— 
8 a ===" og.” 4 N 
— = — 


—— 
2 
— 
— 2 


— 22 _—_ 


a = 8 * —— 
r 

— . AE ADA.” XX * ; 27 

b> y = "XX _ - * — A = 
Md - So- Ee py 

ö . 4 

= — — wo __ 

— 2 — . — 7 


* — TOI - In 
& —_ TV as: — q x g £- ry 
— f — 9 - 6 8 — cls, 
” — — . = N 
282 83 K * — — A 
2 - = —_ * = 2 
mg ey WW — ⁊̃ — Pn - = 
—— — ; - — — — — — — 
— 4 * 2 = — ©. — — — 
— — > " * * ST —— rw 


Cop —— RS 


* — _— 
PEN 3 * 
. —U— ͤ — — 


8 I. * 
— . 
- 


__ - — a 
— —„ 
— — — 
_ 2 


— — 


444 2 — 


A 


366 MISCELLANEOUS QUESTIONS, 


to the Power which will raiſe it, abating the friction, which is not 
proportional to the quantity of ſurface ; but, to the weight of the 
incumbent part; and, at a medium, + part of the effect of the 
machine is . by it, ſometimes more and ſometimes leſs. 
Taka is a Screw, whole threads are an inch aſunder; the Le- 
ver by which it is turned 30 inches long, and the weight to be raiſed, 
a ton, or 22405; What power or force muſt be applied to the end 
of the Lever, ſufficient to turn the Screw that is, to raiſe the weight? 
Tus Lever being the Semidiameter of the Circle, the Diameter 
is 60 inches; then 3, 1416 X 30=188,496 inches, the circumference : 
in. in. 1B. B. 
Therefore, As 188,496 : 1 :: 2240: 11,88, An/. 
Lr the Lever be zo inches, (the circumference of which is 
found to be 188,496) the Threads 1 inch aſunder, and the Power 
51,88/5 ; Required the weight to be raiſed ? 
| in. in. lb. lb. 
As 1 : 188,496 :: 11,88 : 2240 nearly, An/. 
97. LET the Weight be 2240/5. the Power 11,8876. and the 
Leyer zo inches; Required the diſtance between the threads? 
lb.. lb.. in. in. 
As 2240 : 11,88 :: 188,496 : 1 nearly, Anſ. 
98. LeT the Power be 11,88/6. the Weight 224046. and the 
Threads an inch aſunder, to find the length o the Lever ? 
th. . 15. 
As 11,88: 2240 :: 1: 188,5; Then, As 355, : 113 :: 188,5: 60 
inches nearly, the diameter, and Go 2 = Zo inches, Aus. 
9. Sur ros one of thoſe Meteors, called Fire-balls, to move 
parallel to the Earth's ſurface, and 50 miles from it at the rate of 
20 miles per ſecond ; in what time would it move round the Earth ? 


Suppoſe the Earth*s Diameter 8000 miles, then $000 + 5oOX2=8100 
the diameter of the Circle deſcribed by the Ball; Then, As 113: 355 :: 
$100 : 25801 miles nearly, its circumference, and 25801 202129028 
Seconds,==21! 30% 3% Auf. 

100. SounD, uninterrupted, moves about 1142 feet in a ſecond ; 
How long, then, after firing of a Cannon at Newbury-port, before 
it will be heard at Ipſwich, eſtimating the diſtance at 10 miles in a 
right line? | 
10 miles=52800 feet, and 5 2800 1142246 ff Seconds, Anſ. 

101. Is a Thunder Storm J obſerved by my Clock that it was 6 
ſeconds between the Lightning and Thunder ; at what diſtance was 
the exploſion ? 1142 X6=6852 feet ia mile, An/. 
102. TugzEs may be made of Gold, weighing not more than at 
the rate of zA of a Grain per foot; what would be the weight of 
ſuch a Tube, which would extend acroſs the Atlantic, from Boſton 
to London, eſtimating the diſtance at 1000 Leagues ? 

1000 X 3=300O miles, and 2000 & 5280= 15840000 fret, and 
15840800 ͤ (= 97 grains, =2 cr, © put, 31 gr. Anſ. 
EY | | 103. THE 
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103. Tae mean diſtances of the Planets from the Sun in Engliſh 
miles are as follow; viz. Mercury 36841468.— Venus 68891486. 
The Earth 95173000.—Mars 145014148.—Jupiter 494990470. 
Saturn 9079501 30, and the Moon 240000 from the Earth; Now as 
a Cannon-ball at its firſt diſcharge flies about a mile in 8 ſeconds, and 
ſound, 1142 feet per Second; How long would a Bullet, at the afore- 
mentioned rate, be in paſſing from the Earth to the Sun, and ſound 
in moving from the Sun to Saturn ? 

95173000 x 24 Years, 52 days, 8 hours, 33 minntes 20 ſeconds, 
for the paſſage of the Ball; and 907956130 x 5280=4794008360400 

yrs. A b. 1. 1. 
feet, and 4794008 3664 1142133 41 20 55 49 $77 Slug 
avould Sound be in paſſing from the Sun to Saturn. 

104. Lic ur paſles from the Sun to the Earth in about 8 minutes; 
How long would it be in paſſing from the Sun to Her/chelP; Planet, 
or the Georgium Sidus, ſuppoſing it to be 5000000000 miles? 

N. 4. 
A. 95173000 : & :: oοοοοοο 7 © 17 „%. Anfever. 

105. Tae Diameter of the Sun is 890000 miles. — Mercury's Di- 
ameter zooo, Venus? 7924, the Earth's 7970, Mars* 7338, Jupi- 
ter's 156446, Saturn's 114172, and the Moon's 2182 ; What 1s the 
comparative magnitude between the Sun and the Earth, and be- 
tween the Earth and all the others ? | 

The Sun = 890000 x 890000 x 890000 == 7970 X 7970 X 7970 = 
1392499,52 times larger than the Earth.—The Earth=7970 X7970 NN 
7970 z ooo X 3000 X 3000=18,75 larger than Mercury. =7970X . 
7970 X 79707924 X 7924 X 7924=1,0175 times larger than Fenns. 

==7970 X 7970 X 7970-5400 X 5400 X 5400==3,21 times larger than 
Mars. =7970X 7970 x 79702182 X 2182 x 2182=48,82 times larger 
than the Moon, Jupiter =94000 X 94000 X 94000 7970 X 7970 X 7970 
=1640,62 nes larger than the Earth.—Saturn=78000 x 78000 X 
78000=7970X 7970 X 797022937 »36 times larger than the Earth. 

106. Tur Defiſity of the Moon is to that of ihe Earth, as 
123,5 to 100; whatis the proportion between the quantity of mat- 
ter in the Earth and that of the Moon, allowing the Earth's dia- 
meter to be 7970, and the Moon's 2182 miles, and ſuppoſing the 
Earth to be a complete ſphere, which however it is not ? 

„ 7970X 7970 X 7970X 100 | . 
There it — IT —— 12375 = 39,534 77mes the guantiity of 
matter in the Earth, than is in the Moon, — In other words, the Earth 
weighs ſo much more than the Moon. 

107. Tur mean Diameter of the Earth's Orbit (or annual path 
round the Sun) is 191263000 miles; Required its mean motion, 
(or the ſpace through which it moves,) per minute ? 

191263000 X 3,1416=2600871840,8 miles, Circumference. Then, 
Days. Miles. 
As 365,25 : 60087 1840, 8:: 1“: 1142,44 miles, Anſever, 

NM. B. The Earth's diurnal motion round its Axis is I74 miles 

per minute, at the Equator. OF 
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Or Tap Sygciric GRAVITIES or Bopigs. 


Tax ſpecific gravities of Bodies are as their denſities, or weights; 
bulk for bulk ; thus, a body is faid to have two or three times the 
ſpecific gravity of another, when it contains two or three times as 
much matter in the ſame ſpace. 

A body, immerſed in a fluid, will fink, if it be heavier than its 
bulk of the fluid. If it be ſuſpended therein, it will loſe ſo much 


of what it weighed in the air, as its bulk of the fluid weighs. 


Hence, all bodies of equal bulks, which will fink in fluids, loſe e- 
qual weights when ſuſpended therein, and unequal bodies loſe in 
proportion to their bulks. | 

Tre Hyareftatic Balance differs very little from a common balance 
that is nicely made ; only it has a hook at the bottom of each ſcale, 
on which ſmall weights may be hung by horſe-hairs, ſo that a bo- 
dy, ſuſpended by the hair, may be immerſed in water without wet- 
ting the ſcales. 


Haw to find the Specific Gravities of Bodies. 

Ir the body thus ſuſpended under the Scale, at one end of the 
balance, be firſt counterpoized in air by weights in the oppoſite. Scale, 
and then immerſed in water, the equilibrium will be immediately 
deſtroyed ; then, if as much weight be put into the Scale: to which 
the body is ſuſpended as will reſtore the equilibrium, (without al- 
tering the weights in the oppoſite Scale) that weight, which reſtores 
the equilibrium, will be equal to a N of water as big as the 
immerſed body; and if the weight of the body in air be divided by 
what it loſes in water, the quotient will ſhew how much that body 
is heavier than its bulk of water. Thus, if a Guinea, ſuſpended 
in air, be counterbalanced by 129 grains in the oppoſite Scale, and 


then, upon being immerſed in water, it becomes. fo much lighter, 


as to require 74 grains to be put into the Scale over it, to reſtore 
the equilibrium, it ſhews that a quantity of water, of equal bulk 
with the guinea, weighs 7,25 grains; by which divide 129 (the 


weight of the guinea in air) and the quotient will be 17,793 ; which 


ſhews that the guinea is 17,793 times as heavy as its bulk of water. 
Tn us may any piece of Gold be tried, by weighing it- firſt in 
air, and then in water; and if, upon dividing the weight in air by 
the loſs in water, 'the quotient comes out 17,793, the gold is good : 
if the quotient be 18, or between 18 and 19, the gold is very fine ; 
but, if it be leſs than 17, the gold is too much alloyed, by being 
mixed with ſome other metal. | 
Ir Silver be tried in this manner and found to be 11 times as heavy 


ster, it is very fine: if it be 104 times as heavy, it is ſtandard; 
but if it be of any leſs weight, compared with water, it is mixed 
© with ſome lighter metal, ſuch as tin, &c. 


Ir a piece of braſs, glaſs, lead, or filver, be immerſed and ſuſ- 
pended im different forts of fluids, the different loſſes of weight 
| therein 
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therein will ſhew how much heavier it is than its bulk of the fluid; 
that fluid being lighteſt, in which the immerſed body loſes leaſt of 
its #rial weight. | | 

Common clear water, for common uſes, is generally made a ſtand- 
ard for comparing bodies by, whoſe gravity may be repreſented by u- 
nity, or 1, or, in caſe great accuracy be required, by 1,000, where 
3 cyphers are annexed to give room to expreſs the ratios of other gra- 
vities in larger numbers in the table. In doing this there is a two- 
fold advantage; the firſt is, that, by this mean, the ſpecific gravi- 
ties of bodies may be expreſſed to a much greater degree of accu- 
racy. The ſecond is, that the numbers ot the Table, conſidered 
as whole numbers, do alſo expreſs the ounces Avcirdubeis con- 
tained in a cubic foot of every fort of matter therein ſpecified, be- 
cauſe a cubic foot of common water is found by experiment to 
weigh very nearly 1000 ounces Avoirdupois, or 625 pounds. 


A Tan of the ſpecific gravities of ſeveral ſolid and fluid bodies, 
where, the ſecond column contains their abſolute weight, and the 
third, their relative weight in Avoirdupois ounces. 


2 4 : 5 Rela, 
A cubic Foot of | Wh. | We A cubic Foot of whe. | Ws 
KK - - - - (2000 R, oo 


Platina rendered malleable 7 'Bric 
and hammered FOR 10 Ge ve Sulphur - - - {2000 R, ooo 
ery fine Gold 1 19,93//Nitre - - - © - = [3 1,900 
Crandard Gold — 18888 18,388 Alabaſter - - =« . = 199% 1,875 
Guinea Gold - 17793%½79 Dry Ivory - - - - i825 , 8 
Moidore Gold >»; "61'S 17140/17,140Brimſtone — OB 1800 [1,809 
Quickfilver - < 1360013, 6 Bolid ſubitance of gun-powdent745 [1,745 
117325}11,3J2SAllum - - - 174 [1,714 


Lead — - ; 
CS”: oo -- ;T 108711 1,087 Ebony » a < 5 - 1117 [1,117 
Standard Silver - - 1105310, 53 Human Blood — [1054 1,054 


Roſe-Copper - - + go 9,00CtA mber. = - - - 1030 [1,030 
| Copper n £943] 8, S4 YCows Milk - 1030 00 
— 7 EI 8000] $,0CCSea-water = - - 1030 [1,030 
Steel 15 of Fo 17% 7852 7," 52 Pure water = +1000 f, 0 
Caſt Bras 7850 7, 8s Red- wine 993 [0,99 
Iron 1 764f 7,5 Oil of Amber 978 P, 97 
Block Tin I 7321} 7y321|Proof Spirit? - 925 o, 925 
Caſt Iron ene 7135[Dry-Oak -, 0 SM 925 j0,925 
ming * 5 * 6800 6, co 2 — — — * 13 Dots 
opper- Ore « - © {| 3775] 3,77 Looſe gun- powder 72 PP, 872 
Diamond 6 Se Je 3,400fSpirit 57 — - 864 [0,364 


Chryſtal Glas - < < | 3150] 3, 5 Alcohol or pure Spirit < | 359 ſa, 850 
800 [o, 


White Marble 2707] 2,707|Elm and an 
Rock e 2,704jOil of Turpentine = « 772 o, 772 
5 

0 


ock Chryſtal - < 265 | 2, 658 Dry Crab- Tree 705 [0,765 
2, 2 Ether 732 [0,732 


3, Fax 
Clear G 2600 2,600W hite-pine - - + 509 10,569 
. 2582 2 882 Saſſafras wood * <' = 482 0,432 
Pavine - = att ER I Rue” 240 (0,240 
Stone < in 0 2579 2578 2 
Cornelian - - 2568} 2,568 Common Air - - fr 0,00125 
3 . 4 23521 2372IInflammable Air - . JO35%% 0,00012 


Aaa Specific 


* ALTROUGH the ſpeciſic gravity be 925 according to Theory» yet, in fact, it will 
amount to about 927. 


* — — — 
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Specific grawities of the 
Solar Syſtem. 


A cubic | Abſe. Relative, Tux uſe of the Table of ſpecific gra- 
Foot of dor. laveight. | vities will beſt appear by ſeveral Exam- 
The Sun | 115 11, ples. | 
+ 5-0 9166 * How to diſcover the quantity of adulteration 
Venus 7 „* in metals. 
rh —9 ns SUPPOSE a body be compounded of 
Mars 3286 3,286 Gold and Silver, and it be required to 
Moon 3092 3,092 find the quantity of each metal in the 
Jupiter 1042] 1,042 compound. ; . 
Saturn 406 0,406 FigsT. Find the ſpecific gravity 


— — — of the compound, by weighing it in 
air and in water, and dividing its zrial weight by what it loſes there- 
of in water, and the quotient will ſhew its ſpecific gravity, or 
how many times it is heavier than its bulk of water. Then, ſubtra& 
the ſpecific gravity of filver (found in the Table) from that of the 
compound, and the ſpecific gravity of the compound from that of the 
Gold :—the firſt remainder will ſhew the bulk of Gold, and the 
latter, the bulk of ſilver in the whole compound: and if theſe re- 
mainders be multiplied by the reſpective ſpecific gravities, the pro- 
duds will ſhew the proportional weights of each metal in the body. 

SvyPosz the ſpecific gravity ofthe compounded body be 14 ; that 
of ſtandard Silver (by the Table) is 10,535, and that of ſtandard Gold 
18,883 ; therefore, 10,535 from 14, remains 3,465, the proportional 
bulk of the Gold in the compound: and 14 from 18,888, remains 
4,888, the proportional 5/4 of Silver in the compound: Then 18,888, 
the ſpecific gravity of Gold, multiplied by the firſt remainder 3,465, 
produces 65,447 for the proportional ebezght of Gold; and 10, 535, 
the ſpecific gravity of Silver, multiplied by the laſt remainder, pro- 
Guccs 51,495 ſor the proportional weight of Silver in the whole body: 
ſo that for every 65, 447 ounces or pounds of Gold, there are 51,495 
ounces or pounds of Silver in the body. 

HEN CE, it is ealy to know whether any ſuſpected metal be genuine, 
or alloyed or counterfeit, by finding how much heavier it is than its 
bulk of water, and comparing the ſame with the table ; it they a- 
gree, the metal is good; if they differ, it is alloyed or counterfeited. 


How To TRY SPIR1TVOUs Liquoks. 

A cubic inch of good brandy, rum or other proof ſpirits, weighs 
234 grains; therefore, if a true inch-cube of any metal weighs 234 
grains leſs in ſpirits than in air, it ſhews the ſpirits are proof: if it 
loſe leſs of its rial weight in ſpirits, they are above proof ; if it loſe 
more, they are under proof: for the better the ſpirits are, the 
lighter they are, and the worſe, the heavier, 

Os, let any ſolid, of ſufficient ſpecific gravity, be weighed firſt in 
air, then in water, and then in another liquid ; from its weight in the 
air take its weight in water, and the remainder is the weight of its 

bulk 


— — r 
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bulk of water. From its weight in air take its weight in the other 
liquid, and the remainder is the wejght of the ſame quantity of that 
liquid. Divide. the weight of this quantity of liquid by the weight 
of the ſame quantity of water, and the quotient will be the ſpecific 
gravity of the liquid. w 

ALL bodies expand with heat, and contract with cold; but ſome 
more, and ſome leſs than others; therefore the ſpecific gravities of 
bodies are not preciſely the ſame in ſummer as in winter, 


The four following Problems, relating to Spiritucus Liguars, are wrought 
by Allizatioz. 


108. Wa aT proportion of rectified ſpirits of wine muſt be mixed with 
water, to make proof-ſpirit ; the ſpecific gravity of the rectified 
ſpirits being 850, that of proof. ſpirit 925, and of water 1000 ? 
1000 775 | 
925} 350 46 j Or equal Meaſures. 
109. Wu ar proportional weight of rectified ſpirits of wine and water 
muſt be mixed, to make proot-ſpirit, the ſpecific gravities as before? 


1000 20 
Anſ. = —, or as 20 10 17, 
850 I 


110. War is the ſpecific gravity of beſt French Brandy, conſiſting 
of 5 parts, meaſure, of rectified ſpirits of wine, and 3 parts water? 
850 X 54250 
1000 X 3 3000 


5+3=8 )7250 


906, 25 ec fic Gravity. 
111. A Retailer has 30 gallons of Rum, whoſe ſpecific gravity is 
900; How much water muſt he add, to reduce it to ſtandard proof? 
Y 1 1000 175 | G. Rum. G. Wat. G. Rum. G. Vat. 

925 goo 75 4} As 75 5; 25 :: 30: 10 0 be added. 
112. Tag cubic inch of common Glaſs, weighs about 1,469z. Troy; 
ditto of ſalt water ,5427 oz. ditto of Brandy ,48927 og. Suppoſe 
then, a ſeaman has a gallon of Brandy in a bottle, which weighs 
4-16. Troy, out of water, and, to conceal it, throws it overboard 
into ſalt water; Pray, will it ſink or ſwim, and by how much is it 

heavier or lighter than the ſame bulk of ſalt water ? 


45:15. =54 0z.==w2/ght of the bottle. : = =39,7059 Cu. In. in the bot. 


Add 231 =o, intbe Brandy. 


270,7059=ditto in both. 


Then, 270, 705 X,5427=146,912 oz. Weight of ſalt water or- 
cupied by the bottle and brandy. And ,48927 (=weight of a cu- 
bic inch of brandy) x 231=113,02 oz. and 113,02 +54=167 ,020%. 

| weight 
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weight of the bottle and brandy. From this take the weight of 
the ſalt water, viz. 146,912 oz. and it leaves 20, 11 . -A . Swp- 
poſing the bottle full, it is 20,1108. heavier than the ſame bulk of alt 
Saler, aud therefore will ſing. 


Given the Weight to be raiſed by a Balloon, to find its Diameter. 
R v L E. 
1. As the ſpecific difference between common and imflammable 
air, is to 1 cubic foot; ſo is any weight to be raiſed, to the cubic 
feet contained in the balloon. 

2. Drvive the cubic feet by ,5236, and the Cube Root of the 
quotient will be the diameter required, to balance it with common 
air; but, to raiſe it, the diameter muſt be ſomewhat greater, or 
the weight ſomewhat leſs. | 

113. I would conſtruct a ſpherical Balloon of ſufficient capacity to 
aſcend with 4 perſons weighing one with another 16015. and the 
Balloon and a bag of fand weighing 605; Required the diameter ot 
tne Balloon ? 1 | 

By the Table of Specific Gravities, Page 469th.-I find a cubic 
foot of common air weighs 1,25 ounce Avoirdupois, and a cubic 
foot of inflammable air ,12 of an ounce Avoirdupois ; therefore, 
| " 187 15. 15. 5. ox. | 
1,25 —, 121, 13 g. difference. Ard 160 X 4+ 6622700=11200, 

o. Cub. foot. 0%, Cub. feet. N | 
As 1,13 ; 1 3: 11200 : g9911,5044- And Rt =26,6; 


5236 feet, A,. 


Given the Diameter of a Balloon, to find what æueig bt it is capable 

* mY | | of raifing. | 
| RULE. | | 

1. MurTiPLy the Cube of the Diameter by ,5236, and the pro- 

duct will be the content in cubic feet. 1 

2. As one cubic foot is to the ſpecific difference between common 

and inflammable air; ſo is the content of the Balloon to the weight 

„„ OD ei Hs, | | | 


114. Tyr Diameter of à Balloon is 25,65 feet; what weight is it ca- 
pable of raiſing? | | 5 | 
26,65 X 26,6; x 26,65 * 5236 29911, 44 Cubic fret. And 
Cub. foot. oz. * Cub. fer. . 
As 1 121,13 :: 9911,44 : 11199,882=700]b5. zarlz. 


If the Magnitude of any body be multiplied by its ſpecific gravity, the pro- 
Gut will be its abjolute weight. 
115. Wuar weight of Lead will cover a houſe, the Area of whoſe 
roof is 6000 feet, and the thickneſs of the lead 228 of a foot? 
0000/X 545 οMcubic feet, and its ſpecific gravity 11325 $50=566250 


T. Cat. rs. Th. cz. 
ounces 2 15 5 © 10 10 4A To 


* 
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To find the magnitude of any thing, when the weight is known, 

Divine the weight by the ſpecific gravity in the Table, and the 
Quotient will be the magnitude ſought. 

116. Waar is the magnitude of ſeveral fragments of clear glaſs, 
whoſe weight is 13 ounces ? | | N 
137315, 04127 of a cubic foot, and ,004127 X1728=7,13 cubic 
Inches. | 
Having the magnitude and weight of any body given, to fiad its ſpecific 

| ravity. 

Divror the weight by the magnitude, and the quotient will be 
the ſpecific gravity. 

117. $U??05E a piece of marble contains 8 cubic feet, and weighs 
1353+ T6. or 21656 ounces ; what is the ſpecific gravity ?. 
| 216;6=$=2707, the ſpecific gravity ceguired, as by the Table. 


To find the quantity of Preſſure againſi'the ſluice or bank, which pens water. 
Mov ut+i?LY the area of the fluice, under water, by the depth of 
the centre of Gravity, (which is equal to half the depth of the wa- 
ter) in feet, and that product again by 624 (the number of pounds 
avoirdupois in a cubic foot of treſh water) or by 64,4/6. (the avpir- 
dupois weight of a cubic foot of ſalt water) and the product will be 
the number of pounds required. ; 
118. Sur ros the length of a ſluice or flume be 30 feet, and the 
depth of the water 4 feet; what is the preſſure againſt the ſide of 
the ſluice? rg 
30 X4=120' feet, the area of 'the fide, and 120X 2 (he d pt of | the cen- 
tre of gravity) gives 240 cubic feet, and 240 X62,5221500046. _ 
T. Cæot. gri. 1. 
86 13 3 2 


The perpendicular preſſure of fluids on the bottoms of weſſels is eftimated by 
the area of the bottom maitiplied by the altitude of: the fluid. 

119. SUPPOSE a veſſel 3 feet wide, 5 feet long, and 4 feet high; 
what 1s the preſſure on the bottom, it being filled with water to the 
brim? | 
3X5=15 ſquare feet, the area of the bottom, and 15 & 4==60cubic feat, 
| | Caut. grs. 16. '4 | 
and box 62,5=375016.=,33 1 26 


Tae Uss or THE BAROUETER. — 

Tur Barometer is ſo formed, that a column of quick#ſilver is ſup. 
ported within it, to ſuch a height as to counter-balance the weight 
of a column of air, of an equal Diameter, extending from the Ba- 
rometer to the top of the Atmoſphere. | 
120. Ar the ſurface of the Earth, the height of this column of quick - 
ſilver is, at an average, almoſt 30 inches; when the Barometer is 
at that height; what is the preſſure of Atmoſphere on x ſquare foot. 
and on the ſurface of a man's body, eſtimated at 14 ſquare feet ? 


a 


* 
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As the cubic foot of quick-filver is 13600 ounces, avoirdupois, 
and as the height in the e is 2,5 feet, therefore 13600 X2,5 
==34000 ounces, 2125 pounds on a ſquare foot; and 2125 X14 
=29750 pounds on a Man's body. | 


121. Ir the Mercury in a Barometer, at the bottom of a Tower, be 
obſerved to ſtand at 3o Inches, and,” on being carried to the top of 
it, be obſerved at 29,9 inches; what is the height of the Tower? 
Divide 13600, the ſpecific gravity of quickfiver, by 1, 25, the fpeci- 
fic gravity of air, and the quotient will be the height of the Tower, in 
tenths of an inch. © \ og eto Fs 


10880 


=o; 8 21088 inches=905- feet, An. 


; = 10880 tenths, and 
1,25 | 
Tu number of feet, in height, of the atmoſphere; correſpond- 
ing with ; of an Inch on the * is variable, depending on 
the temperature and denſity of the atmoſphere. 

Tx variation, depending on the temperature, is ſhewn in the 
following Table, calculated for every 5 degrees, from 32 to 80, Fa- 
renheit's Thermometer, from whence it may be eaſily calcula- 
ws for the intermediate degrees, by allowing ;{; of a foot for each 

egree. 


TABL E. 
Thermo. Feet. * 5 | 
329 | 86,86 Tus Altitude, thus found, will be to the altitude 
35 87,49 corrected for the denſity of the air, inverſely, 
40 | 88,54 | as the mean height of the Barometer, at the two 
45 | 89,60 Stations, is to 3o inches; therefore, 
co 9,66 | RuLz. Multiply the mean temperature of the 
55 91,72 | two Barometers (tound in the Table) by the zextbs of 
60 | 92,77 [an Inch in the difference of the two Barometers, and 
65 93,82 | this product by 30 ; divide this laſt product by the 
| 70 | 94,88 | mean height of the two Barometers, and the quo- 
7s | 95,93 | tient will be the Anſwer, or height required, 
180 | 96,99 [with the error of a few feet only, if the height be 
— leſs than a mile.“ | e 


122. At the iſt. Station, ſuppoſe the Barometer to ſtand at 
29. and the Thermometer at 60; at the ad ſtation, the Barome- 
ter at 28, and the Thermometer at 40; what is the height of the 
2d. ſtation, or the diſtance between the two places of obſervation? 


3 | Barometer. 
Lr bþ=mean height of the Barometer at its two ſtations, (or of two Barome- 


ters, one at each ſtation) in Inches. Difference of the two Barometers in tenths of 
an Inch: and z= number from the Table anſwering to the mean Temperature of the 


two Thermometers ascompanying the Barometer, then PRs the Altitude requized 


nearly. 


12 „ a 4 


% «cs, ws: x — = bp — 


+ — 
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Barometer. | | 


| Firſt flation = 29 
mel Second flation = 28 


=)57 


1 Sum = 28,5 == mean height of the tau Barometers. | 


29 
28 
Difference = 1 = 10 tenths of an Inch. 


Thermometer, 
Firſt Station = 60 
Second Station = 40 


100 


50-2 mean height of the two Thermometers, againſt 
which, in the Table, you will find 90,66, the mean Temperature of the 
two Barometers. Now according to the rule 90,66 * 10X 30--28,5 
=954,3 feet, the Anſwer nearly. 


By a late Regulation of the Aſſembly of Maſſachuſetts An En- 
gliſn or French Crown is to paſs at 6/8,—A Spaniſh milled Dollar 
at An Engliſh Guinea, weighing 5 pe. 6gr. at £1 /A French 
Guinea of 5 pwr. 6 gr. at £1 7/4,—A Johannes of 18 pwr. at £4 16/. 
A Moidore of 6 par, 18 gr. at £1 16/7. A Doubloon, or 4 Piltole- 
piece of 16 pat. 12 gr. at £4 8/.—1It is alſo enacted that all pieces 
of Gold Coin before enumerated, and which ſhall' weigh more or 
leſs than is, by the ſaid act, eſtabliſhed, as their current weight, 
ſhall be received at the Treaſury, and in all debts for a ſum propor- 
tioned to the value of Gold, as thereby ſtated, wiz. at C5 6/8 per oz. 

Alf, By a late Regulation of the Aſſembly of South-Carolina, 
the Standard weight of Engliſh Guineas is fixed 5 pwr. 7 gr. —Pil- 
tole 4 pt. 6 gr. —and Moidores 6 pwr. 16 gr. ' 


fe gr ©. &+ & Le 5. d. 
A Johannes 18 104 3 1208317 8 
Half ditto 9 56A is 10 
[A Moidore 224141701411 9 | 
A Guinea 2 S i 10 31 2 | 
A Louis d'or - o 106 Is O 11 4 
or French Pitt. 3 * = 2 | 
A Crown-piece 3 [o 505160 
An Engliſh Shill. E io - o| Eo : | 
Half-ditto. 340 O66 jo o 6:] 
TABLES 


256 TABLES or /FXCHANGE. 


Nd Homp=- / XN 
| ſpire, N. Yerſey, | | | 55 
Federal Ma ſſac huſ. New-York [Pennſylvania S. Carolina. Canada and p. 
Money. R. Ifhand- and Delaware & and New a-Scotia French, 05 
C:nniftic. N. Carolina. Maryland. Georgia, | 75 
S Virgin. ei 
Del. d. c. 4. $s d. Lo 42 d. 4. 5 d. 7 3. 2. 4. 5. d. ade] N 
0,0 7 „ 155 25 f 
1: $02 1.2 134 175 2 1 * 
wa 2255 2175 215 25 I * 
2 2 j 6 2 2 
RI r 54 
% © 42 575 577 2 33 675 
2 52 U 625 675 412 4 - 
o, 0 545 755 746 25 4 | 
0,0 - 622 822 8. SET 5 9 
————— — — 
o, 10 7 x 95 9 34 6 10 
„2 0 Is 5 T 75 16 11 4 1 0 I 
2 2 44 4 1 6 I 11 
©,3 © 19 1 2 2 3 I 4 
a 3 22 1 103 2 © 1 
©,4 © 2 4 7 30 Or 6 4 
©,5 © 30 | 4 © 39 2 4 OD on 
Sd 3743] 4% 46] 2 9Y , 30 3 
225 42 5 5 75 $3 [© $3 $9 31 
„8 [ 49 5 * 45 60 3 *. 40 4 
eee 4. * 
"Df 6 o. 3 0 7 6 4 8 5© 5 5 
2 2 16 © 15 © 9 4 10 © 10 10 
eg 28 8 1 40 1 26 14 © 15 © 15 15 
2 —— * 1 10 © 10 8 1 00 21 0 
1 rn 4.4 17 $0 26 5 
5,0 © 1 10 © 2 00 7 th 
1 16 © 2 8 0 $44 © 18 © 1 10 © 31 10 
* 2 2 0 2 16 © 2126 | 112 8 8 | 5 2 
8,0 0 2 $0 34 233 117 4 1 i 55 
970 d 2 14 0 3 12 © e 5 
| 2 10 
10,0 © O © 82 182 231 13 18 
wy * o 11 50 7 00] 7100 157 10 
. 22 16 20 15 o 9 6 8 | 10 0 | 210 
— „ 15 00 20 0 0 18 15 0 11 13 4 12 100 262 3 
— ——— 3 — — — 5 
[ 824 2% 1 3 (3% 
| BSE. — 1 ; o | 18 13 20 © 0 42.0 
if 14s $$ $4 $& I 34 22 10 © 472 70 
| co,0 27 00 | 36 00 | 331359 [* 1 
* 1 4 1 — —ů — — —— — — ——— 
itt o oo4 37 00 [23 6 8 {25 00 25 . 
| 100,04 30 00 | = ; oo 14613 4 | 59 0 0 1050 | 
lis 20040; 4 Þ 0 | 5 76-10 © 70 00 175 00 1575 
1 055 © 9.25 * — a 0 f a oo 19 6 8 foo 0 2100 ( 
| od. org oo | 200 oo | 187 10 0 116 13 4 i25 „% 2425 10 
| 150 | 
" 60. 0 c 180 © 0 0 © 0 22 5 0 © 140 0 © 150 0 0 36 
| | 00,0 CRO oo | 280 Oo | 262 10 . — 3 8 155 - f — | ef 
nn 270 Oo 0 2 7 | 
1 — Jze⁰ % 4c 00 378 0 o 33 © S 2 50 2 — L 


— — — = 


a — . 
* 

— — — — — 
— 
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TABLES 6 EXCHANGE 


- 


4 
+ . 


VAT 3 
Fw) OO — 
Iſland, and North Penny Carolina Eng. M. 
Cale Faderal 2 ing 9 , ng. Meney. French 
Els = * aroling 22 wi 1 and Georgia. ney. 
| * 
2 b Ce C. , 4. Haaf. © Sou, 
1934 Sos. 
3 0,041] AF 11 A 212 
13 4 27 * 4 3 
o| 0,064 8 1 5 
4 Con! 30 37 31 722 
1 | 45 4% 8 2 
Bl 0,11 2 25 8 1055 
© 05121 10 75 62 1 
1 132 3 
4 1 
1 of 0,163 I Ry . of 197 
12 9.333 2 8 26 1 6 16 + igh 
* 9.852 4 © 39 2 4 2 3 2 12 4 
6 © 0,831 83 1 - = 12 
60 1 0» 8 : Ls 12 +79 
5 O 7 6 4 8 6 — 
701 1,163 94 8 : 33 
2 TE 24 9 5 45 531 6 22 
90 4% 120 3 . 8 
loc 1.667 1 5 12 09] 7173 
8 281 + ; | 7 : 76] 8 15 
200] 6,66: | nne, 
1 * a] 2134] 2100] 111 15] 1100 35 
ey =—_ 4 — 3150] 2 6 8 2 580 5210 | 
10 16.66) 6 456 zu ins 
56 6134] 6 5% 317 9 3150] 87 10 
600 20,00 | 8 00 71001 4 13 4 4 10 © on 3 
700] 23,333 9 68] 81505 $1 O 122 1 
800 26,662 10134} lo 00 6 4 53 8 * 
goo 30,00 | 12. 00 _ _ 
4 1 . *. 1150 7 0615 0157 10 
20 0 © 86,661 25 FIT 
eu —_— 134 25 00] 15 11 13] 15 0 350 
40 0 © 1 6% 37 100|23 6 8 | 22 10525 
e 
„i 134 62100] 38 17 / 37 100 875 
70 o | 23 3 68 35 29414227 go 
88 33•3341 53 7100 | 54 8 105] 52 10 0 [122 
o © c| 266,662|106 13 4 þ100 00 | 6 60 e , 
90 oc 300,00 [12 328 te; - 
100 0 C 344, ths 2 3 67 100 [1575 
200 0 0 85,864l88 n 651 75 Oo [1750 
300 © ofroo 2} 5 155 11 1150 00 3500 
8 0,00 foo 00 [375 oo 233 6 8 228 00 ſr2co 
peas $33 68 Fo 00 1311 2 23/360 ©0 [7600 
500 0 0.1666,66 1Þ06 13 4 [625 00 388 17 03375 00 8736 _ 
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TaBLE of the Value of ſeveral Pieces of Coin, in the Federal Coin, and the 
ſeveral currencies of the United States. 


. a th. 


N. Hamp- 
Federal 75 New-York and Paz 19, S Bo 
Coin, b. Ifland,} Nortb-Carolina. j nia, Dela- & Georgia 
? Connecticut, ware and 
| Virginia. Maryland. 
Cents. | £. 5: d. Tb & Loon io bo 0. 
75 of a Dollar | 0,06 4 42 6 51 32 
+ a Piſtareen | 0,10 74 94 9 54 
Vir. 8 - 

+ of a Dollar | o,11 5 8 105 10 63 
+ of ditto O, 12 4 9 I © 113 7 
JA Piſtareen 0,20 125 1 4x] 1 6 113 

| Fir.1 4 
{An Eng. Shill. | 0,22 3 14 1 73 18 1 5 
2 of a Dollar | 0,25 16 2 © 1103] 1 2 
Half ditto 0,50 | 3 0 4 0 3 9 of 
A Dollar | 1,00 60 e 
En. or Fr. Crown 1,113 68 ETD : $743.58 
| pas gr. | 
Fr. Guin. 5 5| 4.6221 1 76 116 0 14 6 | 1 5 
In Maſſa. 5 6[ 445551 74 
En. Guin. 5 6] 4,664 1 80 19 CH i ON 2-9 
In S Caro. 137 1 110 
4 Johann. 9 of 4,00 | 2 80 3 4 0/3 0 © ft 17 4 
. 3.66 + 1 20 1 8 © s 7 o| 17 6 
Moidore 6 1g | 6,00 116 0 2 6 Oz 5 8 0, 
Doubloon 17 o 14,66 4 4 8 o 516 o 5 12 o 3 100 
Tae ſtandard weight of an Eagle 11 pwr. 4% gr.—Half ditto 


5 pot. 145 gr. —A Dollar 17 pt. 14 gr.— Half ditto 8 pavr. 127 gr, 


Blanks. 
24 = 


TABLE of Refiner's Weight, 


Note hat they denominate 
a carat, 7» the , of a lb, an 


1 Perrot. 


480 = 20 = 1 Mite. 
9600 = 400 = 20 = 1 Grain. 


A Double Dime 3 pwr. 94 gr. —A Dime 1 pwr. 16-3; gr. 


. or any other weight. 


bs Durch Weicurs for GoLD and SILVER. 


Note, 32 ace. I engel, 20 engel. I ounce, 8 ounces=1 mark, 


for groſs Gold. 


24 carats=1 mark, for fine Gold. 
The mark-weixhts are 1 per cent. lighter than our Troy weight. 


Alſo, 24 parts==1 grain, 12 grains=1 carat, 


A 
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4 TanLr of the Returns of the Neat Proceeds of an Account of 
Sales from a Factor to his Employer, reſeruing bis Commiſſions fox 


Remittance. 


Sum to be re-|Sum to be re- Sum to be remit-\Sum to be remit 


| =» + gg OE * 8 * * 72 reering 23 — 1 
1 4 . | Can ſo 7 — ; —— 7 miſſion. = 

« % Sos Io d . Io tb | fo Ilbeffs> 5 . & 4 
3 if 28 600 517 of 514 5: 
4 4 3 700] 616 7| biz 4 
| 5 5 4 8 oO ol 7 16 14] 712 4+ 
6 53 5 9oof 8 15 74 011 5; 

5 64 1 to o g 9 15 14 9 10 51 

74 7:1 20 © of 19 10 319 0112 

9 84 854 300 0,29 5 45 28 11 51 

10 94 40 0 0 39 o 53] 38 1 103 

11 104 10 500 0, 48 15 7,147 12 4; 

1 40 114 1144 60 0 6, 58 10 83] 57 2 10% 

2 0 1 114 1104 700 o 68 5 10 60 13 4 

3 of 2114 2 104 80 0 9 78 0 11 76 3 92 

4 of 3 o 3 J Yoo 9 87 16 1 | 85 14 34 

5 © 4 105) 4 24 1000 0 97 11 24/95 4 9 

6 © 5 104 5 8: 200 © 9195 2 5490 9 4 

8 of 6 10 6 8300 o 0292 13 8 285 14 31 

| of 7 9%} 7 7: 420 0 0390 4 10:1380 19 0z 
1 9 of 8 gf 8 63] 500 0 0487 16 1:f476 3 9 
| 10 of 9 9] 9 66 o o585 7 3571 8 62 
i o of 19 64 19 o, 700 o 0682 18 44566 13 4 
2 © oft 19 o 18 1: 800 o oj80 9 9 61 18 1 
3 © oſs 18 62 17 14 900 © 9878 0 114857 2 10 
4 o o 18 o 3 16 2541000 © 555 11 24052 7 71 

E. 12 6434 15 25 


Surros: I have the Neat Proceeds, or Balance of an Account 
of Sales £325 17/9 in my hands, and would make Remittance to 
my Employer, reſerving my Commiſſion at 23 fer Cent. What ſum 
muſt be remitted, ſo that my Employer's account may be cloſed ? 


[300 o O 292 13 8 
20 0 5 19 10 3 
Kai \ 0 o % Sand 7 of 
| 70 6 10 

L 9 8 
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Ta be remitted {£317 18 91 RE: 
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| | A TaBTLE of the Meaſure of Length of the principal places in Ku. 
Wi rope compared with the American yard. 
| 


100 Aiunes or Elli of England — — — = 125 
LOO of Holland or Amſterdam, Harlem, Leyden, 
the Hague, Rotterdam, Nurembarg, 5 = 75 
other cities of Holland — — | 

100 —— Brabant or Antwerp — — =. 76 
| I00 of France and Oznab:rg — — = 1282 
# 100 of Hamburg, Francfort, Leipfic, Bern aud Bajil = 624 

h 100 of Breflau — = 66 
[ 100 —— of Dantzack 8 — 663 
i IOO of Bergen and Drontheim — — == 681 
i 100 of Sweden an Stockholm ——— — = 651 
| I00 —— of St. Gall. for Linens —— —— 2 87. 

. 100 of ditto. for Cloths — — 2 67 
J a 100 Geneva — = 124 4 
L 100 Canes of Marſeilles and Montpelicr — — 2 214 

100 of T houlouſe and high Languedoc — = 200 
100 —— of Genoa, of q palms — — = 24; 
100 of ome — — 2277 
100 Jaras of Spain — = 0932 

190 of Portugal — — = 123 

100 Cavidos of Portugal — — = 75 
100 Braſſes of Venice — = 731 
100 of Bergamo — — 71% 

100 of Florence and Leghorn — — = 64 
100 — M Milan — = 58 


Taz uſe of the following Table, directing how to buy and ſell by 

the hundred. 

Ir you buy or ſell any thing by the great hundred (112f.) and 
defire to know, by the pound, what the hundred is valued at, ob- 
ſerve the following Examples. 

1. Ir you buy Sugar at 639. per 5B; look for 634. in the left hand 
column of the Table, and againſt it, in the ſecond column you 
| will find £3 3s. which is the value of 1 Car. at that rate. 

1 2. Ir I Curt. (11216.) coſt £9 4/ 44. To know how much it is per 
| B. look £9 4 4 in the fourth column, and againſt it, in the next 
left-hand column, you will find 1/ 734. which is the price per Ih. 

Acain, If you buy one hundred weight of Goods tor (9 4 4, 
and retail it at 1/7 91d. per 5. it comes at that rate, to £10 3/; then 
m take £9 4 4 from 10 3s. and by the remainder, you will find that 

bs vou have gained Lo 18/ 84. 

| And in this manner, you may, with eaſe, calculate any quantity 
by the following Table, 808 , 
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wh A Compariſon of the American foot with the feet of other 
| Countries. 


Trax American foot being divided into 1000 parts, or into 12 
inches, the feet of ſeveral other Countries will be as follow. 


l 
| 
4 
4 | Parts, Inch.lin. points. 
| America — 10o0h— — — 12 O O dic. 
1 London — 1000 — — — 12 O0 o 
| Antwerp — 946 — — — 11 4 1,32 
1 Bologna — 1204 — — — 14 5 2,25 
þ Bremen — 964 — — — 11 6 4,89 
| Cologne — 954 — — — 11 5 2,25 
Copenhagen — 965 — — — 11 6 5,76 
| Amſterdam — 942 — — — 11 3 3,88 
Dantzick — 94 — — — 11 3 5,61 
Dort — 1184 — — — 14 2 2,97 
Frankfort on the main 948 — — — It 4 3,07 
The Greek — 1007 — — — 12 1 0,04 
Lorrain — 958 — —— 11 5 5,71 
Mantua — 1569 — — — 18 9 5,01 
Mecklin — 919 — — — 11 © 2,01 
Middleburg — 991 — — — 11 10 4,22 
France — 938 — — — IT 3 0,43 
Prague — 1026 — — — 12 3 4,4 
Rhyneland or Leyden 1033 — — — 12 4 4,51 
i Riga — 1831 — — — 21 11 3,98 
is Roman — 967 — — — 1 7 1,48 
* Old Roman — 970 — — — 118 0 
„ Scotch — 1005 — — — 12 0 4,32 
by Straſburgh — 920 — — — 11 0 2,88 
; Toledo — 899 wor Wan zeae Mes 42 es 
5 Turin — 1062 — — 12 8 5,6 
„ Venice — 1162 — — 13 11 1,96 


| 
| 
| 
| A Tax repreſenting the conformity of the weights of the prin- 
| cipal trading Cities of Europe with thoſe of America. 


of America. 
| 100 of England, Scotland and Ireland — — Equal 100/16.09z, 
4 100 of Amſterdam, Paris, Bourdeauzx, Sc. — 109 8 
i 100 of Antwerf, or Brabant — — 103 12 
' 100 of Rowen, the Vifcounty — — 113 14 
4 FOO of Lyons, the City — — — YY4 3 
| | 100 of Rochelle — — 110 9 
14 100 % Toulouſe, and upper Languedoc — —— 92 6 
ij. 100 of Marſeilles and Provence — — 88 11 
[ 100 of Geneva — — — 123 
100 of Hamburg — — 107 5 
100 of Francfort — — — JI I 
EPO of Leigſic — — — — 


104 5 
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ATasur repreſenting the conformity of the weights of the princiĩ- 
pal trading Cities of Europe with thoſe of America. 
15. 8 — 5 | of Americas 
100 of Gens | — 7 
100 of Legbarnnk(wuaoꝓ¼'p — — 575 8 
100 of Milan — — — 65 3 
100 of Venict — — — 65 Ir 
100 of” Naples — — 64 10 
100 of Seville, Cadiz, Sc. — — 103 7 
100 of Portugal —_— — — — 95 4 
100 of Leige — 104 | 
100 of Spain — — 97 dr 
Mee. The Spaniſh Arrobe is 25 Span. pounds — | 25 12 6 


A Talk to caſt up wages, or 


A TasL = to find wages, or ex- 


Expences for a year, at ſo much pences, for a month, week, or 
day, at ſo much by the year. 


per day, week, or month. 


Day. | by wweek. | By mon. | By Tr. 


to d. IL. . del . t. d. L. 8. d. C. . . d. I C. „ d. . 1. 4. 
0 110% 0 7] 0 24] 110 5 11 0 1 64 2 
Sg AED 23 $23 0.46 3 © 10 2 0 3 of o 9 o 0 I 
o 310 x 9f o 70 2 ; 3 ay $.- 0 1 "= o 0 2 
42 2 41 0 94 I 414 © 12 o 1 62 o 0 23 
o 51% 2114 0115] 712 10 sjo7$81]o 1 fo o 3 
TICS 0 0 140 9 2 6|= 66 9 23] 0-2 % 0 4. 
o 710 4 1| 64 1012 11] „ / 0109 | © 2 8 9 44 
o 880 4 $ 0 18 12 3 Q o 12 341 0 3 lit 
o 90 5 3| 1 10] 1313 q = 9] 072 Tex © 2 RISE 
owſo 5 161 34 154 2s | 10] 019 4 | © 310-40 0 67 
ee 
0 1110 6 51 1 $5 1614 712 11] 016105] 0 4 2 hi, 
10 [O 7 of x 8o| 18 5 of = | 2] 018 5 | o 4 0 © 
2 010 14 of 2 160 | 36 10 0 8 13} 01911 oO 4 115} © o 8; 
30 2x 0| 4 40 5415 of 5 | 144 1155s] o0 5 4510.0 9 
401 8 005 120 73 o of £ nn 1 
2 0 90 91 5 ol Z 16] 1 65] 0 6 14/0 010% 
0 42 2 © $0 | 109.10 of U I I & 1.0 6 64 o 017 
12232 9 160 127 15. 0 „ | 18] 21 7 Jo 6 1040 om 
0 1216 0 [11 4146 © of 3 191 1 9 f o 7 110 n 
9033 0 |12120| 164 5 of , | 20] 110 84} © 7 3 [o r af 
— 302 6 fon 6 jo 1 74 
to 0310 o | 14 o0| 18210 8 | —— 
it 037 o — 80200 15 of 2 40 3 1 4 o15 4 0 2 2% 
12 0 [4 4 016160 [219 o of „50 316 [ 0 19 2g o 2 9 
13 41 18 40237 5 of 8 bo | 412 I oro 3 34 
14 [418 0 19 120 | 25510 of © | 70 $7 I 8 o 310 
1 — 1 —— 2 80 2 9 110 8410 4 4 
15 0 [5 5 of2t 00 | 27315 o 90 618 1 114 (+10 411 
16 o 5 12 022 + 292 0 © . — 1 — | b 
17 0 19 0 23160310 5 0 i00 | 71 1 18 10 2 
18 0 2 6 0 25 404 328 — 0 20015 3789 3 16 Af 018 it 
19 0613 26 12 0 340 15 0 300 |23 0 7 515 04 0 16 51 
20 00% © a8 1 400 | 30 13 8 7.13 5 | I 
-500 [38 7 15] 911 7 44 
8 * 1000 [7 14 3 10 3 64 2 14 0 


byTr.1 By Mon. | By Week. | By Day. 
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Tan of Stur INTER ESTH, at 6 fer cent. from 1s. to £1000, 


ond from 1 Day to 1 Year. 
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SIMPLE INTEREST at £6 per cent. from 14. to £1000, & from. 1 day to 1 year 
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. ing Avoirdupois 
* Lo A Table for ** 2 * 
| A Table for reduci A weight into 22 Tray: 
Troy wt. to "24m 2 Avoir : 2 PW. 87+ þ 
82S FIE A 13 10, 5 
J. I. oz. dr. po. Crans. 18 0 015 
65. lb. we” : 68 1 16,67 600017 29 811401 O 1 5 
4200/3291 . 1815.79 oo 6070 4 13 | 11 10 23,5 
3000/2528 9 8 7 14,92 5 a 16/13 3 
2000164 5 11 6, 7 18 14,0 4000 48 o oO'r2 10 18 1 
E 2 6 A oe Lon We IT  heet 12,5 
nn 12,29 0012 30 6 13 8 9 
boo 58 4 9914] 14 11,41 [| 00012430 6 9 
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An account of the Gregorian or New Style, together with ſome Chro- 
nological Problems, for finding the Epact, Golden Number, 
Moon's Age, Sc. | 

OPE GREGORY the XIIIth. made a refermation of the 
Calendar, 'The Julian Calendar, or Old Style, had, before 
that time, been in general uſe all over Europe. The year, according 
to the Julian Calendar, conſiſts of three hundred and ſixty- five days 
and fix hours; which ſix hours being one fourth part of a day, the 
common years conſiſted of three hundred and ſixty- five days, and 
every fourth year, one day was added to the month of February, 
which made each of thoſe years three hundred and ſixty- ſix days, 
which are uſually called Leap-years. | 
Tuis computation, though near the truth, is more than the So- 
lar Year by 11 minutes, which, in one hundred and thirty-one years, 
amounts to a whole day. By which the vernal Aquinox was antici- 
pated ten days from the time of the general council of Mee, held in 
the year 325 of the Chriſtian Era, to the time of Pope Gregory ; 
who therefore cauſed ten days to be taken out of the month of 
October in 1582, to make the Aquinox fall on the 21ſt. of March, 
as it did at the time of that Council. And, to prevent the like ve- 
riation for the future, he ordered that three days {ſhould be abated 
in every four hundred years, by reducing the Leap-year at the cloſe 
of each century, for three ſucceſſive centuries, to common years, 
and retaining the Leap-year at the cloſe of each fourth Century only. 
Tus was at that time eſteemed as exactly conformable to the 
true ſolar year ; but Dr. Hailey makes the ſolar year to be three 
hundred and ſixty-five days, five hours, forty-eight minutes, fifty- 
four ſeconds, forty-one thirds, twenty-ſeven fourths, and thirty-one 
fifths: according to which, in four hundred years, the Julian year 
of three hundred and ſixty-five days and fix hours will exceed the 
ſolar by three days, one hour and fifty-five minutes, which is near 
two hours, ſo that in fifty centuries it will amount to a day. 
THovucn the Gregorian Calendar, or New-Style had long been 
uſed throughout the greateſt part of Europe, it did not take place in 

Great-Britain and America till the firſt of January 1752 ; and in 

September following, the eleven days were adjuſted, by calling the 

third day of that month the fourteenth, and continuing the reſt in 

their order. 
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| PROBLEM I. 
As there are three Leap- years to be abated in every four centuries: 
To ſhew how to find on which century the laſt year is to be a Leap- 
year, and in which it is not. ; 
, Ru L E. 
Cour off the two cyphers, and divide the remaining figures by 4; 
if nothing remain, the year is a Leap-year. 


EXAMPLES 


* 
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Exame. 1. The year 180, Exaity. 2. The year 1900. 


18 991904 
9180 | | 19 
2 X 3 
Examy. 3. The year 2o[o0« Examy. 4. The year gofog; 
92005 4)4o(10 ” 
20 | 4 
o | o 


Taz firſt and ſecond examples, having remainders, new the 
ears to be common years of three hundred and ſixty-five days ; but 
the third and fourth, having no remainders, are Leap-years of three 


hundred and ſixty- ſix days. 


PROBLEM II. 
To find, with regard to any other years, whether any given yea 
» be Leap- year, and the contrary. | 


Rn... 
| Divine the propoſed year by 4, and if there be no remainder, 
after the diviſion, it is Leap-year;' but if 1, 2 or 3 remain, it is 
the firſt, ſecond or third after Leap-year. 
Exaur. 1. For the year 1784; ExAur. 2. For the year 1786. 


4017840446 417860440 
16 16 
18 18 
16 16 
24 26 
24 


24 
2 1 ſecond ata 


1 Leap-year. 


PROBLEM III. 


To find the Dominical Letter for any year, according to the Ju- 
lian method of calculation, | | 


R U L E. 


App to the year its fourth part and 4, and divide that ſum by 
7 : if nothing remain, the Dominical Letter is G; but if there 
be any remainder, it ſhews the letter in a retrograde order from G, 
beginning the reckoning with F; or, if it be ſubtraQed from 7, 
75 will have the index of the letter from A, accounting as 


ollows. 
D d d A 
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l „ 7 
Exaur. For the year 1786. 
( Given year = 1786 
Ad J Its fourth = 446 
And 4 
722360319 
21 


And 7 — 5=4=D, reckoning from A, 
* 


PROBLEM IV. 0 
To find the Dominical Letter for any year according to the Gre- 
gorian Computation. a 
R U L E. 

Drv1ve the year and its fourth part by 7; ſubtra& the remain- 
der, after the diviſion, from 7, and this remainder will be the In- 
dex of the Dominical Letter, as before ; if nothing remain it is G. 

EXAMPLE 1, For the year ExAur. 2z. For the year 1788.* 


1786. . 1788 
f Given year = 178 447 
4 125 fourth = 446 — 
| 7)2235(319 
'7)2232(318 21 
21 — 
< 13 7 
7 | ; 
| 6s 
bz 63 
56 | — 
: — And N 
| And 7—0=1=A ROBLEM 


* HxI it is to be obſerved, that every Leap-year has two Dominical Letters; that, 
found by this rele, is the Dominical Letter from the twenty-fifth day of February to the 
end of the year; and the next in the order of the Alphabet ſerves from the firſt of Ja- 
nuary to the twenty-fourth of February. | 

In the 2d. Examp. E is the Dominical Letter for the year; but F, the next in the 
order of the alpha bet, is the Dominical Letter for January and February. From this 
interruption of the Dominical Letter every fourth year, it is twenty-eight years before 
4 Domfnical Letter returns to the ſame order, which: were it not for the Leap-years, 

uld return to the ſame, every ſeven years. 


Tunis Cycle of twenty-eight years is called the Cycle of the Sun. 
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PROBLEM V. 
To find the Prime, or Golden Number. 
R U L E. 

Apd 1 to the given year; divide the ſum by 19, and the re- 
mainder, after the divifion, will be the Prime; if nothing remain, 
then 19 will be the Golden Number. 

' ExamPLE. For the year 1786. , 
To the given year 1786 
Add 1 


19)1787(94 
171 


- 1 Golden number. | 

Tur Golden number, or Eunar Cycle, is a period of nineteen 
ears, invented by Meton, an Athenian, and from him called the 
etonic Cycle. The uſe of this Cycle is to find the change of the 
moon ; becauſe, after nineteen years, the changes of the moon fall 
on the ſame days of the month as in the former 19 years; though 
not at the ſame time of the day, there being an anticipation 
of one hour, twenty-ſeven minutes, forty-one ſeconds, and thirty- 
two thirds ; which, in three hundred and twelve years, amount to 
a whole day. Hence, the Golden number will nqt ſhew the trus 
Change of the moon for more than three hundred and twelve years, 
without being varied. But the Golden number is not ſo well adapt- 
ed to the Gregorian, as the Julian Calendar: the Epact being more 
ecrtain in the New-Style, to find which, the Golden number is of uſe, 


PROELNS Tk 
To find the julian EpaR. 
Ne 
FissT find the Golden number, which multiply by 11, and the 
product, if leſs than zo, will be the number required; If the Pro- 
duct exceed zo, then divide it by 30, and the remainder is the Exact. 
Ex Ar LE. I. For the year 1786. | 
To the given year 1786 
Add 1 


19)1787(94 
I7I 


Golden number = 1 and 1X11=11 the Julian Epat. 
EXAMPLE 


* 
* 


. * 
. P > 
* N 83 . * 1 * ö 2 
— 0 2 3 n 
a — — — 2 —_— —__ — = <2 — — 
— al 


— — 


— 


* = 
F * by - * - 
* FAT IS e : 
—_— —— w_—_—— 


___._mMH 
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ExamPLE 2. For the year 1791. 
1791 
I 


396 


——ů 


1591792(094 
171 


| G Golden number, and 6 X 11:=66, therefore 30)66(& 
| 60 


6 Epag. 
PROBLEM VII. oy 


To find the Gregorian EpaQ. 


R ul E. 
SUBTRACT 11 from the julian Epact: if the Subtraction can- 
not be made add zo to the Julian Epact; then ſubtraR, and the re- 
mainder will be the Gregorian Epact; if nothing remain, the E- 
act is 2 
K Or, T: 'ake 1 from the Golden number, divide the remainder by 
3; it x remain, add o to the dividend, which ſum will be the E- 
& ; if 2 remain, add 20 to the dividend ; but if nothing remain, 
the dividend is the Epact. 


Examy. 1. For the year 1786. FExanmvy. 3. For the year 1791. 
T he Julian Epact being 11 T he Julian Epact being but 6 
Subtratt 11 Add to it 30 
OO 36 
Becauſe nothing remains, the E- Subtract 11 
pad is 29. | —— 
Or, Gregorian Epact == 25 

Examy. 2. For the year 1786. Or, 


The Golden number being 1 


Examy, 4. For the year 1791. 
Tale from it 1 


The Golden number being 6 


| Take from it 1 
Divide by Jo(o — 

There being no remainder, the Epad 3)5(1 
is 29, as before, 3 
2 


Therefore, as 2 remains; add 20 
to the di vidend, and it gives the E- 
pat 25, as before. 


A 


% 
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A general Rule for finding the Gregorian Epact forever. 


Divipe the Centuries of any year of the Chriſtian Era by 4, (re- 
jecting the ſubſequent numbers ;) multiply the remainder by 17, and 
to this product add the quotient multiplied by 43; divide this ſum 
plus 86 by 25, multiplying the Golden Number by.11, from which 
ſubtra& the laſt quotient, and rejecting the zhirnes, the remainder 
will be the epact. 


Examye. For the year 1786. — 
RejecrinG the ſubſequent numbers 86, it will be 17. 


4)17(4 

16 

Dk Golden number = 1 
Multiply by 11 


I 
Multiply by 17 


11 
17 Sabtract the laſt quotient 11 
Add AN 43 = 172 1 
oo 
189 Therefore, as. nothing remains, the 
Add 86 Epad is 29, as before. 
25)275(11 
23 
25 
25 
A Taz of the nineteen Epacts for the Julias and Grego- 
rian Accounts, by the Golden number. 
1 — Gree. | Fulian | Cres. | | Julian | Greg. 
N. Epa#. | Kas g. N. Epad. | Eg. N. | Epac. | Epee? 
I 11 29 7 17 6 || 13 23 12 | 
2 | 22 | nj 8 | 28 | 17 14 4 | 23 
#234. 9 9 2815 1 4 
4 14 310 20 | 9 |} 16 26 I $ 
5 | 25 | 14 jj] 1120 it þ a 
16 8 125 * 12 118 18 7 
| 19 20 LF 
| PR OB L EM VIII. 
| To calculate the Moon's age on any given dayy 
. 


» 
Ru L E. 
To the given day of the month, add the EpaR and number of the 
month: if the ſum be leſs than zo, it is the Moon's age; but if it exceed 
zo, then take 3o from it, and the remainder will be the Moon's age. 


Nate, 
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Note, The numbers to be added to the following months, are as 


follow : Jul 
January 0 uly 
| February | 2 |] Avguſt [ 2 
March 1 September 8 
To \ April ? 2 October \ 8 
| May 3 | November &: 
L June, 4 December L104 


| EXAMPLE. 1. For January 25th. 1786 


, | Given day =. 25 
= : Add 5 Epadt = 29 
No of the manth = 00 


= 


* 54 
[ | $ubtra 30 


24 = Moors age. 


PROBLEM IX. 


To find the times of the new and full Moon, and the firſt and laſt 
_ Quarters, 


. 


Fix p the moon's age on the given day, then, if it be 15, the moon 
will be full on that day, and by counting 74 days backward and for- 
ward you will have the firſt and laſt quarters, and by counting back- 
ward and forward 15 days, you will have the times of the laſt and 
next change; but if the age of the moon be greater than 15, take 
15 from it, and the remainder will ſhew how many days have paſt 
ſince the laſt full moon, and, counting theſe backward, you will 
have the day the laft full moon happened on, and by knowing that, 
we can find the change, or either of the quarters, as before.—A- 
gain, if the age of the moon, on the aſſumed day, be leſs than 15, 
then take that from 15, and the remainder will ſhew how many 
days are to run till the next full moon, which you will have by 
adding the remainder to the aſſumed day; and, proceeding as be- 
fore, you will haye the days of the change, and either quarter as 

Above. | ad 


ExAMPLE 
© 


* 
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RxanPLie. For January 25th.. 1786. 


Aſſumed day -—# 1+ 
Add v Epa8 © = 29 
Number of the month = 00 


54 
Subtra 30 


Moon's age = 24 
Subtract 15 


Take the days finte the laſt full moon = 9 
| From the aſjumed day = 2% 


To the day of the full moon "0p 16th, 
Add 15 


New Moon 31/4. 


From the full moon 16 
V Take 75; 


fo the full moon = 16 
Add 74 


Laſt quarter = 23a, 


PROBLEM X. 


Tue Time of the M@on's coming to the South, after the Sun, 
being given, to find the age of the Moon. 


| R UL E. 
As 24 hours, the whole difference of time; are to 30, the num- 


ber of days from change to change: So is the difference of time, to 
the moon's age. 


- Exame. I obſerved the Moon to be on the Meridian, or due 
fouth, at 6 o'clock in the afternoon : What is the Moon's age? 
24 30 :: 6: 75 dayi, Anſwers 


PROBLEM. XI. 
To find the time of the Moon's Southing. 


R v L E. 


Mvur,TiyLy the Moon's age, on the given day, by 48 minutes, 
and divide the product by 60, the minutes in an hour, (or multiply 


dy 4, and divide by 5,) and the quotient will ſhew how many hours | 


and 


399 
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—_ and minutes the Moon is later, in coming on the meridian, than the 

Sun, and counting ſo many hours and minutes forward from 12 0 
clock, we have the time of the Moon's ſouthing ; if the hours and mi. 

| nutes, found as above, be leſs than 12, then, that will be the time 

4 of the Moon's ſouthing after noon; but, if greater than 12, then 
1 take 12 from them, and the remainder will be the time of the Moon's 

1 ſouthing in the morning. 

ExAur. 1. Required the time of the Moon's ſouthing on the 25th 
day of January 1786 2? 


| Or 
Moon g age=24 24 
hb. me + 48 + 
from 19 12 — — 
tate 12 00 192 5096 
= | 66) 0 » ts — = ; 
12 1152(19 12 193219 1245 before, 
Hence, 2 Moon fouths 60 : rs . 
at 12 minutes poſt 7 ia — — 
ihe morning. 552 
549 
12 


Exaur. 2. For the gth. of February 1786? 
. Mon g age = 10 


48 
— 3. . 
60) 48008 oo „ is the time of th 
80 gon, ſouthing. 


Nete, From the change to the full, the Moon comes to the South 
afternoon ;- but from the full to the change, before noon. 


PROBLEM XII. 
To find, on what day of the week, any given day in any month 
will fall. | 

As one of the firſt ſeven letters of the alphabet is prefixed to ever 
day in the year, beginning with A, which is always prefixed to the 
firſt day of January : And as, in common years, the latter, arinexe 
to the firſt Sunday in January, ſhews the Dominical Letter for that 
year; but every Leap-year having two Dominical letters, the ff 
of which ſerving to the 24th. of February, and the other for the 
reſt of the year, conſequently, in any common year, the Dominical 
Letter being known, the firſt of January may be eaſily found, tec. 
koning from A according to the natural order of the letters: Ant 
in any Leap-year, the firſt of its two Dominical Letters will ſhew © 
above, counting from A 1, B 2, C 3, &c. and by countin back- 
ward, you may have the day of the week, on which the ff of Ja. 


nuary will happen. 
* R u TL! 
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RU L x. 

Fix p the day of the week anſwering to the firſt of January that 
4 then add together the days contained in each month from the 
eginning of the year to the 72 day of the month incluſive. 
ly ; divide this ſum by 7, and it any thing remain, after the divi- 
ſion, then, count ſo many forward, beginning with that day on 
which the firſt of January falls, and you will have the day of the 
week, on which the propoſed day will fall : but if” nothing remain, 
then, the day of the week, preceding that day on which the firſt of 

January falls, anſwers to the propoſed day. 


ExamyLe. On what day of the week will the 5th. day of May 
1786 fall ? f 


: Fan. 31 
By the preceding obſervations, and by Feb. 28 
Prob. . 4th. the firſt of January is found March 31 
to fall on Sunday. Ari 30 

May «5th 
Now, counting forward fix days from 7772507 
Sunday, the firſt of January (incluſively) 8 
and the 5th. of May falls on Friday. — 
55 
49 
6 /Fom Jan. 1. 


PR OIL EN XIII. 
To find the Cycle of the Sun. 


| RU IL E. 

Ab 9 to the given year; divide the ſum by 28, and the remain- 
der, after diviſion, is the Cycle required; but if nothing remain, 
the Cycle is 28. 

ExamyLs. For the year 1786? 


To 1786 
Add ? 
28) 1795 (64 ; * 
108 Tur uſe of this Cycle is 
—— to find the Dominical Letter 
115 by the following Table. 


112 


3 = Cycle required. 
Ee e A Tann 


„ 


8 1 
9 * 
1 
9 # : 
w 1 
Y 7 
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A T ABLE- of the Dominicdl Letters for the New- Style, 

according to the "Cycle of the Sun. 

Cycle, T Later. ] Cycle. | Letter. | Cycle. F Letter. © Cycle. | Letter 

„ E 8 B | l 'G | 22 
'F 


E 
— — 9 | A G. 23 D 
| — 17 E D- 24 C 
A wo | F 1 — 25 BA 

G 
F 
E 


27 


Gt 
| 19 B | 26 
A 
| 21 | G ny 28 


Ta1s Table, by the preſent rule, will ſerve but to the end of 
this Century. The Leap-year being to be omitted in the year 1800, 
will make it neceffary to add 25 to the date of the year, and then 
dividing by 28, it will give the Cycle right during the next Century. 
And this is a general rule to be obſerved, that, when a Leap year 
has been abated, add 16 to the number which was before added to 
the year, rejecting 28, when it exceeds it, and this number being 
added to the year, and the ſum divided by 28, the remainder, after 
diviſion, will be the Cycle for finding the Dominical Letter. Thus, 
in the nineteenth Century it will be g+ 16=25, and in the twenti- 


eth Century 25+ 16—28=13, which number will ſerve two Centu- 
ries, for the year 2000 is a Leap- year. 


PROBLEM XIV. 
To find the year of the Dionyſian Period. 


Fa R U L E. 

Aby to the given year 457; divide the ſum by 532 and the re- 
mainder will be the number required. 
_ Examvie. Required” the year of the Dionyfian period for the 


year 1786 
To 1786 
Add 457 


532) 224304 
2128 


115 = Dionyſian period. 


PROBLEM XV. 
To find the year of Indiction. 


R U L E. 0 
App 3 to the given year; divide the ſum by 15, and the remain- 
der, after diviſion, will be the Indiction; if nothing remain. it will 
be 5. ExAMe. 
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Exame. Required the year of indiction for 1786. ? 
To 1786 
Add 3 
15)1789(119 
ty" 


28 
15 
139 
135 


4 = Ialiction. 
PROBLEM XVI. 


To find the julian Period. 


| - R UL x. Is 
ADD 4713 to the given year, and the ſum will be the Julian Period. 
Exa ur. What year of the Julian Period will anſwer to the year 


1786? 
Ta 1786 ; 14 
Add 4713 | 
6499 Auer. 7 
PROBLEM XVII. 1 
To find the Cycle of the Sun, Golden number, and Indiction for [- 
any current year. | 1 
Ru l E. 1 
To the current year add 4713 ; divide the ſum by 28, 19 and 15, A 
reſpeRively, and the ſeveral re nainders will be the numbers required; 4 
when nothing remains, the diviſor is the number required. 1 
Exaur. What are the Cycle of the Sun, Golden number, and In- | 1 
diction for the year 1786 ? I 
1786 19)6499(342 * 15)6499(433 1 
28)6499(232 79 49 4 
56 76 45 4 
8g 39 49 | 

84 38 45 

59 Golden number = 1 Indiction = 4. 

5 


3 Cycle of the Sun, PROBLEM 
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PROBLEM XVIII. 
Havix the Cycle of the Sun, the Golden number and Indiction, 
| to find the year of the Chriſtian Æra. 


R UI E. 

MurTiPLY 4845 by the Cycle of the Sun; 4200 by the Golden 
number and 6916 by the Indiction: Add the ſeveral products together, 
and divide the ſum by 7980 ; the remainder, after diviſion, will be 
the Julian period; from which ſubtract 4713, and the remainder 
will be the year required. 

EXAMPLE. The Cycle of the Sun being 3, Golden number 1, 
and Indiction 4; What year of the Chriſtian Zra is it?: 


4845 4200 6916 27664 
3 I | 4 4200 
— 1 — 14535 
$4335 4200 27664 | — 

| 7959) 46399(s 
39900 
1 6499 


Sabtract 4713 
4 
1786 Anſwer. 


PROBLEM XIX. 
To find the Time of High-Water, 


| R U L E. 

Fryp the Moon's ſouthing, to which add the point of the compaſs 
making full ſea, on the full and change days, for the place propoſed, 
and the ſum will be the rime required. 

Exame. I demand the time of High Water at Boſton, Tanvary 
25th. 1786, admitting the tide to flow and ebb NW and SE on the 
days of change and full ? 

We have before found the Moon's ſouthing to be 75. 12m. in the 
morning, « 

h m. 
Therefore io 7 12 | 
Add 4 00:2 the point of the compaſs, and it 


Gives 11 12 in the morning, far the time of high evater. 


PROBLEM AX, 
To find on what day Eaſter will happen. 

Ir was ordered, by the Nice Council, that Eaſter Sunday ſhould 
be kept on the firſt Sunday after the firſt full moon, which happen- 
ed upon or after the twenty-firſt day of March, the day on which 
they thought the Vernal Æquinox happened. Though this was a 


miſtake, for the Vernal Aquinox, that year, fell on the twentieth 


0 
\ Chg 
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of March. But yet, the full moon, which fell on, or next after the 
twenty-firſt of March, they called the Paſchal full moon. And by 
the Introduction of the Gregorian, or New-Style, the Equinox will 
now always happen on the ven?te:h or twenty-firjf of March. And 
the feaſt of £4/er is now to be kept on the next Sunday after the 
Paſchal full Moon, or the full-moon which happens after the twen- 
ty-firſt ot March; but, if the full moon happens on a Sunday, 
TZaſter-day is to be the next Sunday after. 


R uv L x. 

Find the age of the moon on the 21ſt. of March, in the giren 
year, and if it be 14, then find the day of the week anſwering to 
it, and the Sunday following is Eaffer-Sunday; but, if the Moon's 
age on the 21ſt of March be not 14, then reckon forward to the 
day on which the Moon's age is 14, and find the day of the week 
anſwering to that day; the Sunday following will be the day required, 
N. B. On Leap-year take the 2oth. of March. | 

Exame. When does Eaſter happen in the year 1786 ? 


21 4 March | Fan. 31 
29 £ pat Feb. 28 
1 NO. of the month March 31 
— $81 | April 17th, 
51 
Subt. 30 77103014 
1 | 1 
21 Moon's age = 
| No. of days to ibe Moon's 33 
Had 23 0 being 14 days cd. 28 
44 ; 5 There, 
Taiz 31 = days.in Marc fore, the fir of January being Sur- 
— | day, reckim forward 5 days, in- 
1 27h, of April, the day cluding Sunday, and you will fixa 


of the full moo.1, or Eafter-limit, the 13th. of April falls on Thurſday, 
| | confequently the next Sunday is the 
16th. which is Enfter-Sunday. 

EaSTER may be found, for any future time, by the following 
Table, which 1s calculated from 1753, the time of the commence- 
ment of the New-Style in America, and which ſhews, by the Golden 
Nunber, the days of the Paſchal full Moons; by which and the 
Dominical Letter, the day, on which Eaſter will fall, may be found. 

The uſe of the Table. 

Fiss find the Golden number as before taught, which ſeek in A 
the Column of Golden numbers under the time in which the given I 
year is included ; right againſt the Golden Number of the year, in i 
the laſt column but one, you have the day of the month on which 
the Paſchal full Moon happens, which is the Limit of Eaſter, from 
thence run your Eye down among the Dominical Letters, till you 

| . come 
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come to the Letter of the given year, and againſt it you have the 
day of the month, on which Eafter falls that year. 

Exame. To know when Eaſter falls in 1786. 

Tue Golden Number for the year being 1, and the Dominica) 
Letter A: therefore feek in the firſt Column (the given year bein 
included between the years 1753 and 1899) for the Golden Number: 
then caſt your eye along to the laſt Column hut one, under the ti. 
tle, Paſchal full , and you will find the thirteenth of April to be 
the day of the ful: Moon; againſt which, in the laſt column, ftands. 
E, which ſhews it to be Thurſday, therefore the next Sunday fol. 
lowing is Eaſter-Sunday, which, by going down the Column of 
Letters to the next A, you will find to be the fixteenth of April. 


GolLpDen NUMBERS/from 175.3 to 1894), and. jo on 1 4199, el. 
N e ” : DD 
1753 1900200 2300 2400 252026002900 3100' 3400 3500! 3600'$700 39 200 
fo i fol fol fo | fol fo ts toe tf L 12 | to i 40 io 
1399 2199-399 2399 2499 2599 2399 3090 3399 3499 359%, 3699 3799 499914199 
14 — 67 67 — g9}—| ih 2} 112 — 4 
31 144—1 6 — 67 — 191 —1 91 - i} 12 | -- 
— 444 ja] = 6 }—] of —-j| gf - 1112 
ii} | 31413114 1 617 — 9 — 9 —1 11, 
inne 7 — 7194 
?! 2 — men een] en —— Ä — 
2 — 11 — 34 — 6 7 517 — 1 9 
19 — 111 — 1 314 — — fi 7} 
— ro = 1 — 11 — 34 — 14 — 1 617 
16 | — 13 13 — 11 — 343415 
51164 — — 2 — 11 —-| 31 — 31141— 
—} $116] —[ 16] -- 19 —j 11] — It } — 3 | 14 
| —— — — — —- -- — D — — — — — 
13 | — 16 15 — 819 — r ji] —{ 3 
K. . 7 — $ | 29 | — 19 7 — Tu 
—] 2113} — [13] — | 5 164 — 13 | 8 13 — n 
10 — 213213 — | 5 | 15 * — 19 | -- 
— 10 — 2 — 2 13 — [5 165 — 16 - 3 | 19 
8} —{t of —{rwof—: 4 [in — 511 5 | 16 | -- 8 
7180 % — 213 —“ 5 — 5161 
— 718 — 18 — 10 E 213 — 13 — 5116 
15 — [76878 — 10 — [213 12164 — 5 
4 15 | — 7 —| 7118 — IQ } — 214 — 2 | 13} -- 
— — — — — — — 2 | -— — — —— 1 — — 
— 1415 (— 156 — 1 7 i} — 0 — 10 — [213 
. 415 145 — 7 181 — * M4 101 — 2 
1112 —4— [456 — 718 tris} — 1104 
— 1a 12 45] 7118] 7] i8]-- [10 
$3 — 1! 12 111214 — | $115 74 — 7] 18 |-- | 
2 9. — 1 — 1 | 12 — 4115 — 15 — 1718 
17117 9128191 — 1112112 4 | 15 4115 115 7 
51 6117; 21171 9% of 1D 1th a! 412141 411 
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THE USE or LOGARITHMS. 40% 
Tue Us: or LOGARITHMS: 


1. In MULTIPLICATION. 


Given two numbers, wiz.” 275 and 12,6 to Jo their preducł. 
Rule. To the Logarithm of 275, vis. - - "2,43093 


Add the Logarithm of 12,0, vg. 1,0037 


— — — 


And their ſum is the logarithm of their produd}, viz. 3465 223,53970 


2. > DIVITISIO x. 
Lar it be required to find the. quotient, which ariſes by dividing 
one number by another; ſuppoſe 1425 by 57. 
From t he logarithm of the di uidend, vix. 1425 3.1937 
Tale the logarithm of the diviſor, viz. 57 =-1,75587 


And the remainder is the logarithm of the quotient, VIZ. 25=1,39794 


3. In the RULE of THREE. , 


Three numbers given ti find a fourth, in direct proportion. 

Rur. From the Tables take the Logarithms of each of the propo- 
ſed numbers, then, add the Logarithms of the ſecond and third to- 
gether, and from the ſum take the Logarithm of the firſt, and the 
remainder will be the Logarithm of the fourth number. 

LeT the three propoſed numbers be 18, 24, and 33, and the ope- 
ration will ſtand thus; * 

1,3802 1 = the Logarithm of 24, the 2d. term. vl 

1,51851 = the Legarithm of 33, the 3d. term. 4 


2.89872 = the Logarithm of their product. 
—1,25527 = the Logarithm of the firſt term 18. 


1,04345 = the Logarithm.of the fourth term required, which, by the 


Table, anſwers to the natural number 44, the 4th, proportional to the three 
propoſed numbers. 


4. In IN VOLVUT ION er RAITISINOG POW ERS. 


To find any power of any propoſed number, or to involve any number to 
any prepaſed-power, by Logarithms. 
RuLs. Multiply : the Logarithm of the given Root by the power, 


viz, by 2 for the ſquare, by 3 for the cube, &c. and the product is 
the Logarithm of the power ſought. 


Required to find the cube of 12 ? 
1,07918 = the Logarithm of 12, 
X 3 = the third poxwer, or cube. 


323754 = 1728, be Cube of 12. 
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5.. In EvoLUTION, or EXTRACTING RooTs. 


To Extract any Root of any propoſed Number. 
Rur. Divide the Logarithm of the propoſed number by the In. 
dex of the required root, viz. by 2 for the Square, by 3 for the Cube, 
-&c. and the quotient will be the Logarithm of the root required. 
REQUIRED to find the Cube Root of 1728 ? 
323754 = the Logaritom of 1728, and 3, 37543 = 1,07918 is th 
Legarithm of the Cube Root of 1728, wiz. 12. 


6. In ComPpounDd INTEREST. 


To find the Amount of any Sum for any Time, and at any Rate, at Con- 
pound Intereſt. 

Rur. Multiply the Logarithm of the Ratio (7. e. the amount of 
{1 for 1 year) by the number of years, and to the product add the 
' Logarithm of the principal; the ſum will be the Logarithm of the 
amount. 

Wu as will £45 amount to, forborn 12 years, at 6 per Cent. pe- 
Anno, 941 0 =P Intereſt ? | 

Log. of 1,006, the Ratio, is „o2533 
wy Multiply by the time _—_ 


30396 
Aad Log. of 45, the principal 1, 65321 


The Sum is 1,95717 which is the Logarithm of 
90,7 =4 90 14/. An. 


7. In DiscounT, at CompounD INTEREST. 
To ſind the preſent worth of any fum of Money, due any lime hence, at 
any rate, at Co pcund Intereſt. 

Rurr. From the Logarithm of the ſum to be diſcounted, ſub- 
tract the Logarithm of the rate multiplied by the time; and the 
remainder is the Logarithm of the preſent worth. 

War preſent money will pay a debt of £9o 14/. due 12 years 
hence, diſcounting at the rate of 6 per Cent. per Annum ? 

Frem the Logarithm of {90 14 = 1,95717 
Subt. Product of the Log. of the Ratio X by the time , 30396 


The Remainder 1,65321 is ile 
Logarithm of [45 An/: 


PLAIN GEOMETRY. 


Definitions. 
1. A Point in the Mathematics is conſidered only as a Mark, with- 


out any regard to dimenſions. 
2. A Line is eonſidered as length, without regard to breadth f 


thickneſs. 3. 
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3. APlain or Surface has two dimenſions, Length and Breadth, 
but is not conſidered as having thickneſs. 

4. A Solid has three dimenfions, Length, Breadth, and thickneſs, 
and is uſually called a Beay. 

5. A Line is either /raight, which is the neareſt diſtance between 
two Points; or crooked, called a Curve line, whoſe ends may be drawn 
further aſunder. 

6. Ir two Lines are at equal diſtance from one another in every 
part, they are called parallel Lines, which, if continued infinitely, 
will never meet. 

7. Ir two Lines incline one towards another, they will, if conti- 
nued, meet in a point: by which meeting is formed an Azgle. 

8. Ir one Line fall directly upon another, ſo that the Angles on 
both ſides are equal, the Line, fo falling, is called a prrpenaicular, 
and the Angles, ſo made, are called right Angles, and are equal to 
9o degrees, each. 

9. ALL Angles, except right Angles, are called oblique Angles, 
whether they are accute, that is, leſs than a right Angle; or tn 
that 1s, greater than a right Angle. ' 


GEOMETRICAL PROBLEMS, 
PROBLEM I. To divide a Line AB into two equal parts. 

Ser one foot of the Compaſſes in 

the point A, and, opening them be- 


«a; 4 


yond the middle of the line, deſcribe 4 = 
arches above and below the line ; : 
with the ſame extent of the Compaſ- A — 3 
ſes, ſet one foot in the point B, and | 
deſcribe two arches croſſing the for- . - 


mer: draw a line from the interſecti- 
on of the arches above the line, to 
the interſection below the line, and 
it will divide the line AB into two % 
equal parts. 


PROBLEM 2. To eref a Perpendicular en the point C in @ given Lint« 
SET one foot of the Compaſles 
in the given point C, extend the 
other foot to any diſtance at plea- | 
ſure, as to D, and with that extent A * 
make the marks D, and E. With N a 1 
the Compaſſes, one foot in D, at 4 
any extent above half the diſt- 4 
ance of D and E, deſcribe an arch I 
above the line, and with the ſame n K* 5” I | 1 
extent, and one foot in E deſcribe C X 1 
an arch, croſſing the former; draw . 1 
a _ Vo interſection of the 
arches to the given point C, which will be i ; 
line in the pant — RA 


Fff 
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PROBLEM 3. To ere a perpendicular upon the end of a line. 


Ser one foot of the Compaſſes in the given point B, open them 
9 


to any convenient diſtance, and 
deſcribe the arch CDE; ſet one 
foot in C, and with the ſame 
extent, croſs the arch at D: 
with the ſame extent croſs the 
arch again, from D to E; then 
with one foot of the Compaſſes 
in D, and with any extent above 


a: take the Compaſſes from D, 


"| 


. 


— Sa 
* 


3 


— 


the half of DE, deſcribe an arch R 


ha 


and, keeping them at the ſame extent with one foot in E, interſect the 
former arch 2 in a; from thence dray a line to the point B, which 


will be a perpendicular to AB. 


PROBLEM 4. From a given print, a, to let fall a perpendicular to a 


given line AB. 


Ser one foot of the Compaſles 
in the point a, extend the other 
ſo as to reach beyond the line AB, 
and deſcribe an arch to cut the 
line AB in C and'D; put one 
foot of the Compaſſes in C, and, 
with any extent above half CD, 
deſcribe an arch 5b, keeping the 


arch 4 in 5; through which in- 


PROBLEM 5. To draw a Line parallel to a given Line AB. 


Ser one foot of the Com- 


” 


terſection, and the point a, draw @ E, the perpendicular required, 


paſſes in any part of the line, E — 
as at c; extend the Com- Mt 2 

paſſes at pleaſure, unleſs a 

diſtance be aſſigned, and 4 | 
deſcribe an arch &; with the — — — 2B 


ſame extent, in ſome other 


part of the line AB, as at e, deſcribe the arch 2; lay a ruler to the 
extremities of the arches, and draw the line EF, which will be pa- 


rallel to the Ane AB. 


PkoBLEM 6. Jo make an Angle equal to any number of Degrees. 
IT is required to lay off an acute Angle of 359 on a give= Line AB. 
| TaRE 
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Tare 60 degrees from the line 
of Chords in the Compaſſes, ſet F 
one foot of the Compaſſes in the 
point A, deſcribe an arch CD, at 
pleaſure ; then ſet one foot of the 
Compaſſes in the braſs centre in 
the beginning of theline of Chords, 
and bring the other to 35 on the 
line ; with this extent, ſet one foot 
in C, with the other interſe& the arch CD, in a, and through 4 
draw the line AE, fo will EAB be an angle of 35 degrees. 
" Ir the angle had been obtuſe, ſuppoſe 1250, then take 900 from 
the line of chords ; ſet one foot in C, and interfe the arch in 5; 
then take 359 from the ſame line of chord and ſet them from 3 to 4; 
a line drawn from A through 4 to F will make an angle, FAB of 1259. 
To meaſure an Angle by the Line of Chords is only to take the 
diſtance on the arch between the lines ABand A E, or A B and A F, 
and lay ing it on the line of Chords. 


PROB. 7. To make a Triangle, whoſe fides ſhall be equal to three giv- 


en Lines, provided any two of them be longer than the third. 


Lz A. B, C, be the three given 3 
lines; Draw a line, A B, at plea- 
ſure; take the line C in the Com- 1 
paſſes, ſet one foot in A, and with XG - 
the other geen a mark at B; then 1 


take the given line B in the Com- 
paſſes, and ſetting one foot in A, in- 
terlect the Arch C in C; laſtly, draw 
the lines AC and B C, and the Tri- 
angle will be completed. 


85 


A⸗ 


Pacos. 8. To make a Square, having egal Sides, equal to any given line, 


Ler A be the given line; draw a line © < — 
AB equal to the given line; from B raiſe . | 
a Perpendicular to C equal to AB, with 
the ſame extent, ſet one foot in C, and 
deſcribe the Arch D; alſo with the ſame 
extent, ſet one foot in A and interſect the 
Arch D ; laſtly, draw the line A D and 
CD, and the ſquare will be completed. 

In like manner may a Parallelogram 
be conſtructed, only attending to the dit. A 
terence between the len gth and breadth. 


Pros. 
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 ProB..g. To deſcribe a Circle, which ſhall paſs through any three 


given points, which are not in à ftraight line. 

Ler the three given points be ABC, through which the Circle is 
to paſs. Join the points AB and BC with right lines, and biſect 
theſe lines; the point P, where the biſecting lines croſs each other, 
will be the Centre of the Circle required. Therefore, place one 
point of the Compaſſes in D, extending the other to either of the 
given points, and the Circle, deſcribed by that Radius, will paſs 
through all the points. | g 


Hence, it will be eaſy to find the Cen- A 
tre of any given Circle; for, if any three 
points are taken in the Circumference of 
the given Circle, the Centre will be rea- 
dily found as above. The ſame may B 
alſo be obſerved, when only a part of 
the Circumference is given. 


ProB. 10. To deſcribe an Ellipſit or Oval mechanically. 

Dx aw two parallel lines, as L and M, at a moderate diſtance, 
by Prob. 5; then draw two others at the. ſame diſtance, acroſs the 
former, as N and O: by the croſſing of theſe Lines will be made a 
figure, ABCD, of four ſides; extend the Compaſſes at pleaſure, 
and ſetting one foot in D, deſcribe the Arch «de ; with the ſame ex- 
tent, ſet one foot in B, and deſcribe the Arch b, then, ſet one 
foot in C, and contract them ſo as to | 
reach the point e, and deſcribe the Arch 
In; with the ſame extent, and one foot 
in A, deſcribe the Arch 4, and the O- 
val will be completed: In the fame man- 
ner, with a greater or leſs extent of the 
Compaſſes, may a greater or leis Oval 
be made by the fame, four-ſided figure 
ABCD. 


, Plain RIGONOME TRY, right and ob 


lique Angled. 


& Prarn TrxiconomeTRY 1s that Science, by which we meaſure 
"the Sides and Angles of plain Triangles. | 


SECT. 1. Of Reflangular Trigonometry. 

I a right Triangle, the wy ſide is uſually called the Hypo- 
thenuſe, the next longeſt, the Baſe, and the ſhorteſt, the Perpen- 
dicular. * 

Loc ax ITRHMuIc Sines, Tangents, and Secants are called the Ta- 
Bular ſides of a Triangle, and are the fines, &c. of the oppoſite 
Angles ; The length cf the ſides are called the natural ſides. 

8 N | Ar 
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ALL the three Angles of a Friangle are equal to two right An- 
gles, or 1809. 2 

Tus Proportion ought to be made between Sides and Sides; and 
between Angles and Angles. 

Was a fide is required, any ſide (whether known, or not) may 
be made Radius; but when an Angle is required, then .a known 
ſide, only, muſt be made Radius. 

N-te, 'a fide is ſaid to be made Radius, when one foot of the Di- 
viders is ſet in one end of the fide, and ſuch a Circle deſcribed, of 
which the ſide is the Semi-diameter ;—Alfo, that when the Hypo- 
thenuſe is Radius, it is the ſign of the right Angle, or go% and 
the Baſe and Perpendicular, uſually called the Legs, become ſines 
of their oppoſite Angles : But when one of the Legs is made Ra- 
dius, the other becomes the Tangent of the oppoſite Angle, and 
the Hypothenuſe, the Secant of the ſame Angle.“ — Tangant's Ra- 
dius is 459. | 
WII * a ſide is to be found, the two firſt Terms of the Propor- 
tion muſt be Tabular ſides, and the laſt a real one; but when an 
Angle is to be found, the two firſt Terms muſt be real ſides, and 
the third, a Tabular one 

Tus given parts, whether ſides or angles, are marked with —, 
and the part required, with O. 

AxGLEs are meaſured by the Arch of a Circle. The Periphery 
of every Circle, whether great or ſmall, is divided into 360 degrees, 
each degree into 60 minutes, every minute into 60 ſeconds, and ſo 
on, to thirds, fourths, &c. | | 

Any Portion of the Pęriphery of a 
Circle, as E CF, is called an Arch, and H 
a line drawn from the ends of an Arch, 
as, EIF, is called the Chord of the 
Arch. Half the Chord of any Arch, as 
EI, is called the Sine of the Arch E C, 
and IC, is called the wex/ed fire of the 
ſane Arch EC: 80 allo, E G is the 
Sine of the Arch ED. A Line drawn 
perpendieular to the diameter of a Cir- 
cle, ſo as to touch the Circle, and not 
cut it, is called a Tangent, as C H, 
which is the Tangent of the Arch E C, 
becauſe the line BH, drawn from the | * 
Centre B through E, called the Secant, meets it in the point H. 

Tus Complement of an Arch is the remainder, after the Arch 
& taken from go?, thus, KD is. the Complement of the Arch ALK, 
taken from the Arch AD. The Co-Sine or Sine Complement: of 
an Arch is the Sine of the Complement of that Arch, as ED, is 
the Complement of EC. TAE 


To work on the Scale with a Secant, you muſt take the ſines backwards, that 
is , do fines for 10 ſecants, &c. | | 


* 
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PROBLEM 1. The Argles and one of the Legs given, to find the Hypo. 
thenuſe and other Leg. 

Ex Au LE. In the Triangle ABC, right angled at B, ſuppoſe the 
Leg AB, 86 equal parts (as feet, yards, miles, &c.) the angle Ar 
33®, 49, and the Angle C= 560, 20/; required the length of the 
Hypothenuſe AC, and the other Leg BC ? 


Geometrically, Draw AB equal to 86, from any line of equal parts, 
then upon the point B, erect the perpendicular BC; laſtly, from 
the point A, draw the line AC, making 
with AB an angle 33, 40/, and that 
line produced will meet BC in C, and 
ſo conſtitute the Triangle. The length 
of AC and BC may be found by taking 
them in your Compaſſes, and applying 
them to the ſame line of equal parts A 
that AB was taken from. | 


By Calculation. By making the Hypothenuſe Radius, the Leg: 
will become the Sines of the oppoſite angles ;—And as natural ſides 
are required, the proportions muſt begin with tabular fides : there. 
fore, for the Hypothenuſe, | 
As the Sine of C 569, 20 9,92027 { Here, I add the Lo- 

| —— — | garithms of the 2d. and 
Is to Radius 9o ,00 10, 3d. Terms, and from 
So is the Side AB 86 1,93450 | their ſum ſubtract the 
firſt, and the remainder 
11,93450 | is the Log. of the fide 
9,92027 | fought,which gives 103,3 
| the ſame muſt be done 
To the ſide AC 103,3 2,01423 Un all the ſollowing caſes. 


* For the Leg B C. 
As the Sine of the Angle C 56952007 9, 92027 
Is to the Sine of the Angle A 33 40 9,4380 
So is the Side A B 86 1,93450 
To the Side B C 57, 28 1,75803 


Ir might have been as eaſily found by the following Proportion: 
| As R: 8, A:: AC: BC. 


Pros. 2. The Argles and Hypothenuſe given, to find the Legs. 


ExamP. In the Triangle AB C, ſuppoſe the Hypothenuſe AC 
= 146, the Angle A = 36?,25/, and the Angle C= 532,35': 
Required the Legs AB and BC ? 

Geometrically. Draw the Line AB at pleaſure, and make the Angle 
A=369,25', ; then take AC = 146 from any line of equal Parts; 

laſtly, 


* 
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kftly, from the point C let fall the 
Perpendicular CB on the line AB: 
% the Triangle is conſtructed, and 
AB and BC may be meaſured from 
the line of equal parts. 


* 
% 

* 

i 
* 
* 
* 
1 
4 


By Calculation. Making AC Radius, the Legs become Sines, as 
before, and as the Angles are given to find the Sides, we muſt be- 


gin the Proportions with Angles, or Tabular ſides. 
For the Leg AB. 


As Radius F e 10, 
Is to the Sine of C 53, 9, 9056 
So is Side AC 110 A 
To Side AB 117,5 2,07000 
For the Leg BC. 
As Radius 900, oo 10, 
Is to the Sine of A 36 „25 9, 773863 
So is Side AC 146 2,16435 
To Side BC 86,67 1,93788 


As we had before found AB, the Proportion might have been, 
As 8, C: 8, A:: AB: BC. 
ProB. 3 and 4. The two Legs given, to find the Angles and Hypothenuſe.. 

Exa Mp. In the Triangle ABC, ſuppoſe the Leg AB = 94, and 
BC = 56, Required the Angles and Hypothenufe ? 

Geometrically. Draw AB = 94 from any line of equal parts, then, 
from the point B raiſe BC perpendicular to AB, and take BC from 
the former line of equal parts = 56; laſtly, join the points A and 
C with the ſtraight line AC, fo the Tri- C 
angle is conſtructed ;—AC may be found 
by taking it in your Dividers and ap- 
plying it to the line of equal parts ; and 
the Angles may be meaſured by the 
6th Geometrical Problem, 


By Calculation, 1ſt. For the Angle A; ſuppoſing the Baſe AB the 
Radius, then the Hypothenuſe becomes Secant of the Angle A, and 
the perpendicular BC, the Tangent of the Angle A: — And as an An- 
gle is required, we muſt begin the Analogy with a natural fide. 

As AB 94 1,97313 | 
Is to BC 56 1,74819 

So is Tangent's Radius 452,00 10, 

To the Tangent of A. 300, 47 9g,77506 

Tax Perpendicular might have been made Radius, and then the 
Proportion would have been As BC AB :; Tan, Rad.: Tan. of C. 

Now, 
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Now, as we have found the Angle A, and as the Angles A and 
C, taken together, are equal to 900, therefore from god, oo 
b Take the Angle A = 309,47 


And we have the Angle C = 599,13“ 

2d. For the Hypothenuſe. —The Baſe ſtill being Radius, we have 

this analogy for finding the Hypothenuſe: As T. R: Sec. A:; 

AB : AC: but this may be done without the help of .Secants : For, 

having found the Angles, we may now make the Hypothenuſe Ra. 

dius; and as a natural fide is required, we muſt begin the propor. 
tion with a tabular fide ; therefore, | 
As the Sine of © 390,137 9,93405 


Is to Radius 90 ,00 10, 
So is AB 94 1,97313 
To AC 109, 4 2,03908 


Ox the Analogy might have been, As, S. C: R:: BC: AC 


ProBLEMs 5 and 6. The Hypothenuſe and one of the Legs given, to 
find the Angles, and other Leg. © 
Examy. In the Triangle ABC, ſuppoſe the Leg AB=83, and the 
Hypothenuſe AC=126; Required the Angles A & C, & the Leg BC? 
Geometrically, Draw AB = 83 from any line of equal parts; and 
from the point B, raiſe the per- | *.. C 
pendicular BC of anylength,then, . 
take the length of AC 126 from 
the ſame line of equal parts, and 
ſetting one foot of the dividers in 
A with theother,croſs the perpen- 
dicular BC in C; laſtly, join AC, 
ſo the Triangle will be conſtruct- 
ed, and the Angles may be mea- 
{ured-as directed in Problem 3d 
and 4th. | 


By Calculation. Firſt, for the Angle C; and as an Angle is re- 
quired, we muſt begin with a Side, making the Hypothenuſe Radius, 


F 


As AC 126 2,10037 
Is to AB 83 1,91908 
So is Radius 909,00 10, 
Jo Sine of C 41 ,12 9,81871 
| From 90, oo 


Take the Angle at C = 41 12 


And we have the Angle Ag 489,48! 


For the Side BC. — As a Side is now required, we muſt begin 
with an Angle; therefore, 


As Radius go, oo 10, 
Is to the Sine of A 48,48“ 9,87646 
So is AC 126 2,10037 


To BC 94,8 1,97683 SECT» 
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Srcr. 2. Of Oblique-angular Trigonometry. 


In any Triangle, the Sides are proportional to the Sines of the 
oppoſite angles. | | | 
was > 150 angles of any Triangle are given, their ſum, being 
ſubtracted from 1800, leaves the third angle: and when one angle 
is given, that being ſubtracted from 1800, leaves the ſum of the two 
nikon angles. 

Wax an angle exceeds go?, ſubtract it from 1800 and work 
with, the remainder. | 

When the given aud required parts, wiz. Sides and Angles, are oppoſite. 
. RulkE 1. As in right-Angled Friangles. 

As the Sine of any angle is to the Sine of any other angle: So 
is the Side oppoſite to the firſt angle, to the Side oppoſite to the 
other angle, | 

Os, As any one ſide is to any other ſide: So is the Sine of the 
angle oppoſite to the firſt Side, to the Angle oppoſite to the other 
Side, 

When any tawo Sides with the Angle included between them are given. 

RuLsz 2. As the Sum of any two ſides is to their difference; 80 
is the Tangent of the Half-Sum of the two oppoſite angles, to the 
Tangent of half the difference of thoſe two angles; which Half- 
difference, being added to the half-ſum, gives the greater of thetwo 
angles, and, being ſubtracted from the Half-ſum, leaves the leſs 
of the two unknown angles. | 


When the three fides are given to find the Angles. 

Ru TE z. As the baſe of any Triangle (or ſum of the Segments 
of the baſe) is to the Sum of the other two Sides; So is the dif- 
ference of thoſe ſides, to the difference of the two Segments of the 
vaſe, made by letting fall a perpendicular to the baſe from the an- 
gle oppoſite to it : Half of which difference, being added to half 
the ſum of the two Segments, gives the longeſt, and, being ſub- 
trated, leaves the ſhorteſt. 

Taz Learner being now ſomewhat acquainted with the common 
method of working by Logarithms, it will be proper to ſhew how 
to perform thoſe Proportions without ſubtracting the firſt number 
from the Sum of the ſecond and third ; which is done by ſetting 
down the Arithmetical Complement of the firſt Term inſtead of the 
Logarithm. This may be readily done thus; Subtra& the firſt fi- 
you of the Logarithm from 10, and ſet down the remainder : then 

ubtract each of the other figures, Index and all, from q, ſetting 
down the remainders, and place a dot before the Index, as in the 
Caſe of the Logarithm. Thus the Arithmetical Complement (u- 
ſually marked Co. Ar.) of the Logarithm 9,66004 is 0,33996 
and fo of any other. 
Wax the Arithmetical Complement of the firft Term is uſed 
inſtead of the Logarithm, add all the three numbers together, and 
reject 10 out of the Index of their ſuin, as in thoſe caſes where the 
Radius is the firſt Term, 5 | | 
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40/ at A and an angle of 60, 51“ at B, 


and on any point aſſumed, as A, make an an- 
gle of 369, 40“; take 75,4 from the Scale of 
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PROB. I. In the obligue- angled Triangle ABC, given two Angles and 
a Side oppoſite to one of them, to find the dauo other Sides. 


Suypost the angle at A 369, 40/, the Angle at B, 60®, 51, and 


the baſe AB 85,6; Required AC and BC ? 


Grem-trically, Draw the baſe A B, and from any Scale of equal Parts, 
lay thereon 85,6 from A to B; then, from 
the line of chords, lay off an angle of 36, 


and the meeting ot theſe two lines in C com- 
pune the Triangle, and A B and B C may 
meaſured by the ſame line of equal parts. 


From the ſum of all the angles 1802,00/ 
Take the Sum of the angles A and B, viz, 95,317 


And we have the angle C equal to 82,297 . 

Hz we have the angle at C oppoſite to the given baſe, and the 

angles at A and B oppolite the two required ſides, which may be 
found by the firſt Rule, as follows : 


By Calculation. Fer the Side BC. Having to find a Side, we 


begin with an angle. 


As the Sine of the angle at C, 829,29“ Co. Ar. o, oo 37 5 


Is to the Sine of the angle A, 36, 407 9,77609 
So is the baſe AB 85,0 1,93247 
To Side BC 51,55 1571231 
For the Side AB. 

As the Sine of C 82, 29 Co. Ar. 0,00375 
Is to the Sine of B 600,517 9,94118 
So is AB 85,6 1,93247 

To AC 754 _ 1,87740 


Pros. 2d. and 30. Ju Sides, and an Angle oppoſite to one of them given, 


to find the two other Angles and remaining Side. 
Is the oblique-angled Triangle ABC, given the Side AC 75,14, 


the Side BC 51,56, and the angle at A 360, 40“, to find the baſe 


AB, and the angles at Band C. 
Geometrically, Draw the baſe AB at pleaſure, 


equal parts and ſet it from A to C; then 
take 51,56 from the ſame Scale; ſet one 
foot of the dividers in C, and with the o- 
ther, interſect the baſe in B; laftly, draw | 
BC, and the Triangle is completed, and the baſe may be meaſured 
by the lame ſcale of equal parts, | 1 
| 7 


» 
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By Calculation. Here we have the fide BC oppoſite the known 
angle at A, and the fide AC oppoſite the unknown angleat B, which 


may be found by Rule 1ſt. 2 
To find the angle at B; Having to find an angle, we begin with a 


Side. | 


As BC 51 „55 Co. Ar. 8,28778 

Is to AC 754 1,87 737 

So is the Sine of the angle A 360,40 9,7760 

To the Sine of the angle B 609, 51/ 9,94124 
From the ſum of all the angles 1800, oo 


Take the ſum of the angles A and B 97,017 


And we have the angle C equal to 820,59 


For the Baſe AB. Having to find a Side, we begin with an angle. 
As the Sine of A 36,40 Co. Ar. 0,22392 


Is to the Sine of © 82, 297 9,99625 
So is BC - -.- 51,55 I,71223 
To AB - - - '- 85,6 1,93240 


Pros. 4th and 5th. Two Sides, and the Angle included between them 
at A, given, to find the two other Angles and the other Side. 

In the oblique-angled Triangle ABC, given the fide AC 75,4, 
the baſe AB 85,6, and the included angle at A 360, 40%, to find the 
angles B and C, and the fide BC. 

Geometrically, Draw the baſe AB, and, from any ſcale of equal 
parts, ſet off 85,6 from A to B; make an angle at A of 369, 40“, 
and draw AC, and from the ſame 
ſcale of equal parts, ſet 75,4 from 
A to C; laſtly, draw the line BC, and 
the Triangle is completed: BC may be 
meaſured by the ſame ſcale of equal parts, 
and the angles B and C, on the line of 
Chords, 

By Calculation. Here we have given the two ſides AB and AC, 
with the angle included between them; and therefore theſe caſes 
muſt be ſolved by Rules 2d and 1ſt. Now, as the three angles of 
every Triangle are equal to 1809, the angle at A 360, 40%, being - 
ſubtracted from 1809, leaves 1439, 20/, the ſum of the two unknown 
angles B and C, half of which is 710, 40/; and half their difference 
may be found by the following Proportion, according to Rule 2, 

As the ſum of the two ſides AB and AC 161 Co. Ar. 7,59318 

Is to their difference 10,2 1,00360 

So is the Tangent of half the ſum of 3 

the unknown angles B and C ; EVE 


19,47969 
To the Tangent of half their difference 10, % 928147 
0 
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To the half-ſum 710, 40] From the half-ſum 719,40/ 
Add the halt-difference 10 ,49 (Take the half-diff. 100,49 
: | Th ind. i 
The ſum ĩs the greater angle C 82 „29 che ki pct B 60®, 51/ 
. Havixc found the angles B and C, the fide BC may be found 
y Rule 1. 
As the ſine of C  822,29/ Co. Ar. 0,0037 
Is to the fine. of A 36%,49 - - 9, 9411 
80 is AB - - 85,0 103247 


To BW 51,56 - 1,87740 


Prop. 6. The three /ides given to find the Angles 


Ix the oblique-angled Triangle ABC, given the baſe AB 85,6, 
the Side AC 75,4, and the Side BC 51,55 ; Required the anglés. 


Geometrically, Draw the baſe AB, and ſet off 85,6 from any Scale 
of equal parts from A to B; take 75,4 rom | 

the ſame Scale, and ſetting one foot in A, 
deſcribe an arch; then from the ſcale take _ 
51,56, and, ſetting one foot in E, interſect 
the former arch in C; from C draw lines 
to A and B, and the Triangle is completed, A 
The angles may all be meaſured upon the 


line of Chords. 


By Calculation. Here being no angle given, theſe caſes muſt be 
ſolved by Rule zd, in the following manner: Place one foot of the 
dividers in C, and extend the other ſo as to take in the ſhorteſt fide 
BC, and deſcribe the arch BE ; then, from C let fall a. perpendi- 
cular on the baſe AB, which will divide it into two Segments AD 
the greater, and DB the leſs, whoſe difference is AE : Then, 
As the baſe AB . 85,6 —Co. Ar. 8,06753 
Is to the Sum of the two ſides AC and BC 126,99 —— 2,10366 
So is the difference of the ſides AC & BC 23,84 —  1,37730 
To the difference of the Segments of — 


the baſe, or AE — — a 1,54849 
Halt the difference of the Segments is 17,68 "os 

To half the baſe 42,8 ) From half the Baſe 42,8 
Add halt the difference 17,68 > Takethe half-difference 17,68 


And the Sum is the — \ And the remainder is | ee 
greater Segment AD 60, 48 the leſs Segment DB 325 


Thus is the oblique angled Triangle ABC divided into two right- 


angled Triangles ADC and BDC, both right-angled at D, in each 
of which are given the baſe and Hypothenuſe, to find the other 

Parts. 2195 
Firsr, for the angle at C in the right - angled Triangle ADC, 
making the Hypothenuſe Radius. A 
$ 
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As AC 75.4 Co. Ar. 8, 12263 
Is to AD 60, 48 178161 
So is Radius oo, oo 10, 

To the Sine of C 53, 200 9, 90424 


Tu angle A, being the Complement of the angle C, is 36®,40/, 
Then for the angle C in the right-angled Triangle BDC 


As BC 51,56 Co. Ar. 8,28778 
Is to BD 25,12 ' 1,40002 
So is Radius 900, oo! 10, 

To the Sine of C 290, og 9,687 80 


Wur ver the angle A is 600,51“, being the Complement of 
290, 9“; and the angle at C, in one Triangle, being added to the, 
angle C in the other, is 82, 297: thus the ſolution of the problem 
is finiſned. a 

Trigonometry is eaſily applied to navigation, and the Menſuration 
of Heights and Diſtances. With reſpect to the former; ſuppoſe in 
the firſt Problem of right-angled Trigonometry, the angle at A is the 
Ship's Courſe, the Baſe to be the true, (or meridional,) difference 
of Latitude, the perpendicular to be the departure, or difference of 
Longitude, and the Hypothenuſe to be the diſtance the ſhip- is to 
run; then, we have the courſe and true (or meridional) difference 


of Latitude given, to find the diſtance, and departure from the me- 


ridian, (or difference of Longitude.) | 

Ix Problem 2d, we have the Courſe and diſtance given, to find the 
true (or meridional) difference of Latitude, and the departure, (or 
difference of Longitude.) 


Wiru reſpe& to heights and diſtances ; If we ſuppoſe, in the 
firſt Problem before-mentioned, the angle at A to be the angle 


which the Top of any diſtant object makes with the Surface of 
the Earth ; where we ſtand, —the baſe to be the diſtance of the ob- 
jet, (on level ground,) and the Perpendicular, the object's height; 
then, we have the angle A, and the diſtance AB, to find the 
height BC; but this will ſerve only on level ground, and where 
the Object is acceſſible. | 


Taz diftance of any inacce/#3/e Object may be found by Prob. 1, of 


oblique Trigonometry : For, if we ſuppoſe the object at C, then, at 
tabs ations, as at A and B, take the bearing of the place; alſo mea- 
ſure the ſtationary diſtance AB, and you will then have tus angles 
— a ſide oppoſite to one of them, to find either of the other 

ides. | | 
To 
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To take the beight of an Object landing on a Hill, which is inacceſſible, 
C 


Uh — — 
M144 
— ——_— 


e 


0 
& | 


U 


cy 


Ar two Stations, as at A and B, take the angles, vis. CAE 
and CBE, which the Top of the Object makes with an horizontal 
line, and that, which the bottom of the object makes with the firſt 
Station, at A, viz. DAE, then take DAE from CAE, and the re- 
mainder is CAD, 


Note, when an angle is expreſſed by three letters, the middle one 
ſhews the angle. Now, ſuppoſe the Stationary diſtance AB 120, the 
angle ACB 12%, and Angle CBA 122%, then by Problem 1ſt, of 
oblique Trigonometry, we have two angles and a Side oppoſite to 
one of them given, to find the fide AC. Therefore, 


Co. Ar, 
As S. of ACB 12%,00/ — 0,68213 
Is to S. of CBA 122 ,oo' — 9,92842 


So is Stationary diſtance 120 — 2,07918 


To Side AC 489,5 — 2,6897 3 


Note, I ſubtracted 1220 from 1809, and worked with the remainder, 
and in the following, 114 from 180%. Now, having found AC 
489,5, fuppoſe the angle CDA 1149, and the angle CAD 22, 
and we have two angles and a Side oppoſite to one of them, as be- 
fore, to find the perpendicular height of the obje& CD, . 

a ; 
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deg. min. deg. Co. Are. 
As S. of CDA 114,00 Co. Ar. 0,03927 As S. of CDA, 114 — 04,04927 
Is to S. of CAD 22,00 9,5735S | Is to S. of ACD — 9,8477 
So is Side AC 489, 5 2, 68973 >S0 is Side AC 489,5 — 2568973 
To perpendi. Hht. CD 200, 7 2, 302 58) To Side AD 372, — 2, 570% 


To find the height of the Mountain and Object together; we 
have the right angled Triangle ACE, in which are given the Hypo- 
thenuſe AC 489,5, angle CAE 46?, and the angle ACE 44%, 
whence, by Problem 2d, of right-angled Trigonometry, we have 
theſe Proportions. | | 
As Radius 909 10,00000 JAs Radius 90. lo, ooοοο 
Is to S. of CAE 469 9, 85693 Is to S. of ACE 44— 9,8477 
So is Hypoth. AC 489,5 2,68973 580 is AC 489,5 — 2, 68973 


To Perp. ht. CE 252, 1 2,54666 To AE 5 340 — 2,531 80 


Ir you ſubtrat CD from CE, you will have the height of the 
hill 151,4 | 

Any figure in Navigation, or menſuration of heights and diſtan- 
ces may be meaſured Geometrically, as direted in the aforegoing 
Problems of 'Trigonometry. Eat. 


MENSURATION -0r..SUPERFICLIES 
AND SOLID S. „ 


Section 1, Or SUPERFICTES. | 

SuPERFICIiEs, or Surfaces, are meaſured by the Superficial Inch, 
Foot, Yard, &c. according to the meaſures peculiar to different artiſts. 

Tus Superficial Inch, Foot, &c. is one inch, foot, &c. in length 
and breadth ;—and, becauſe 12 inches make 1 foot of long mea- 
ſure, therefore, 12 & 122144 inches make one fuperficial foot, 
3x 3==9 feet, a yd, &G!.. -. 

Tus Superficial Content of every Surface is found by the proper 
Rule of its figure, whether Square, Triangle, Polygon, or | Circle, 


ARTICLE 1. To meaſure a Square, having equal Sides. 
Rule. Multiply the Side of the Square into itſelf, and the Pro- 
duct will be the area or ſuperficial Content, of the ſame name with 
the denomination taken, either in inches, feet, or yards, reſpectively. 


Lzr ABCD reprefent a ſquare, whoſe Side is 4 


12 feet, Multiply the Side 12 by itſelf, thus, | 8 
12 Inches 12 Feet 
12 I uche 12 Fect ba Eu 
Area=1 44 Inches,  * 144 Feet. 1- 49% Meh To 
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By the Sliding Rule. 


5 | Str 1 to the length on B, then, find the breadth on A, and op- 
| poſite to this on B, you will have the Content. 

i | By Gunter's Scale. | 

i [ ExrEvo the Dividers from 1, on the line of numbers, to the 
i Jength ; that diſtance, laid the ſame way from the breadth, will 
; | point 'out the Anſwer, 
by 

| i Ar. 2. To meaſure a Parallelogram, or long Square. 


| Rol k. Multiply the length by the breadth, and the Product vil 
N be the area, or Snperficial Content. 
| Let ABCD repreſent a Parallelogram, ',—_D_——— -—7} 
ul "whoſe length is 16 feet, and breadrh, 12 feet. 
| "Multiply 16 by.12.. 
'v 88 16 | 
| a 275 ath 1 0 
readth 12 pl— ae 
| | | 192 Area. 
1 Tas Content of this figure is found on the ſliding Rule and 
1 Scale, as the former. | 


= Ar. 3. When-the breadth of a Superficies is given, to find how much 
= in length evill make a ſquare foot, yard, c. 

RuLe. As the breadth is to a foot, yard, &c. So is a foot, yard, 
&c. to the length required to make a foot, yard, &c.—Or, divide 
349.07 the breadth, and the Quotient will be the length required. 

ow much, in length, of a board 24 feet wide will make a ſquare 


= foot ? 13 7 
In. br. In. leng. In. br. In. lng. 
„ 
12 


— 
2 * —— 4 


- 2 —— 552 
— — — — —— — I——— — 
On — — 2 — — 
— L 


h q | 30) 144(4,8 Inches, length required. 
ths i 120 
1 240 
# cos 
— In 


| Breadth= 30)144(4,8 In. A 


ART. 4. To meaſure a Rhombus. 

bl Definition. A Rhombus is a figure with four equal Sides, in the 
ll form of a Diamond on Cards, having two angles greater, and two 
a leſs, than the angles of a Square: The former are called ob:a/+ an- 
1 gles, and the latter, acute, or ſharp, angles, 
. Rurk. 


1 Fn 4 2 | „5 3 wy, \ 
{3'5- L 125 


fall from one of the obtuſe angles to the Side oppoſite ſuch angle. 
'Ler ABCD repreſent a Rhombus 


„„ %% 


be the area of the Rhombus. 5 1 
Side = 16 e 7 OT 

n Set 1 on A tothe length on B; find the 

3 Perpendicular height on A, againſt which 


192 Area, on ; is the Content. 


By Gunter; - 301 10 1 f 

Tur extent from 1 to the perpendicular-height will reach from 

the length to the content. 
ART. 5. To find the Area of a Rhomboides, 

Definition. A Rhomboides is a figure whoſe oppoſite ſides and op- 
polite angles are equal. et £01 

Rule. Multiply one of the longeſt ſides by the perpendicular 
let fall from one of the obtuſe angles on one of the longelt ſides. 


Lev ABCD repreſent « Rnomböides; 
The longeſt Sides AB and CD being ERP, | 
16,5 feet, and the Perpendicular AE, p . — 
9,7 feet. | e bers 
Side = 16,5 
Perp. 9,7 


— The content is found on the $li- 
1155 ding Rule, and Scale, as in the laſt 
1485 figure. 


Arſe. 160,05 feet 


ArT. 6. To meaſure a Triangle. 


RLB. If it be a right-angled Triangle, multiply the baſe by half 
the Perpendicular, or half the baſe by the Perpendicular, and, the 
Product will be the area: But, if it be an oblique-angled. Triangle 
(whether obtuſe, or acute) multiply half the baſe by the length of 
the Perpendicular let fall on the baſe from the angle oppoſite to it, 
and the Product will be the area. The longeſt Side of a Triangle 
is uſually called the baſe, except in a right-angled Triangle, where 

H h h the 


* 5 


426 MENSURATION or SUPERFICIES 


the longeſt of the two Legs, which include the right angle, is call. 
ed the baſe. | | 
In the right-angled N ABC 
right · angled at C; the baſe: AC; 1s 18,8 
feet, andthe Perpendicular BC=12,6 


Baſe=18,8 _ Or Perp.=12,0 
Perp. = 6,3 + Baſe= 9,4 
564 504 
1128 1134 A 
118,44 Area. 118,44 Area. 
Tur oblique-angled Triangle 2 B 


ABC being given, let fall a Perpen- 
dicular from the angle at B on the 
baſe AC, and that Perpendicular is 
the height of the Triangle. The 4 
baſe AC being 15,6, and the Per- — 
pendicular BD=9, to find the area. 


7.8 = Half the Baſe 
g=Height of the Triangle. 


70,2 Area. 
| 


| By the Sliding Rule. 
SzT 1 on A to the length of the baſe on B, and oppoſite to half 


the length of the Perpendicular, on A, you will have the Content 
on B. 


By Gunter. © 


Tus Extent from 1 to half the length of the Perpendicular will 
reach from the length of the baſe to the Content. | 


I, this place it may be proper to inſtruct the Learner in one of 
the Properties of a Right-angled Triangle : viz. That the ſquare of 
the longeſt ſide of a Right-angled Triangle, uſually called the Hy- 

pothenuſe, is equal to the ſum of the ſquares. of the two other ſides, 

uſually called the Legs, which is of great uſe, fer, by this mean, 
any two ſides of a right-angled Triangle being given, the other may 
be found by common Arithmetic. Thus, in the right-angled 

Triangle ABC, the bafe AC and perpendicular BC being given, the 

Hypothenuſe AB may be found by extracting the ſquare root of the 

ſum of the ſquares of the baſe and Perpendicular. 


18,8 


1 3 O0 LES. | 427 
12 353,44=Square of the Baſe, 


18,8 Baſe 12,6 Perp. 158,76=Square of the Perp. 
18,8 12,6 — 
1504 756 $12,20(22,63 Hypothenuſe. 
1504 4 4 
188 12 — 
2 — 420112 
353-44 158,76 84 
446)2820 
2676 
4523) 14400 
13569 
831 


Ad, if the Hypothenuſe and one of the Legs be given, the o- 
ther may be found by ſubtractiug the ſquare of the given Leg from 
the Square of the Hypothenuſe. | 

Tax are ſome numbers, the ſum of whoſe ſquares make a perfect 
ſquare, of which fort are 3 and 4, whoſe ſquares, being added to- 
gether, make 25, which is the ſquare of 5 ; Therefore, if the baſe 
of a Triangle be 4, and the Perpendicular 3, the Hypothenuſe will 
be 5 ; and if any of theſe numbers be multiplied by any other num- 
ber, thoſe Products will be the Sides of right-angled Triangles; as 
6, 8, 10 and 15, 20, 25, &c. Thus, artificers, when they ſet off 
the Corner of a building, uſually meaſure 6 feet on one ſide, and 
8 feet on the other, then laying a ten feet Pole acroſs, it makes the 


corner a true right- angle. 


ART. 7. There is anther method of finding the Arta of Trianzles, the 
| three fides being given. 

Rurs. Add the three ſides together, then take the half of that 
ſum, and out of it ſubtra& each ſide ſeverally ; multiply the half of 
the ſum and theſe remainders continually, and the ſquare root of 
this Product will be the area of the Triangle. 

Ix the oblique Triangle ABC, the baſe AC is given 15,6, the 
ſide AB is 10,4, and the fide BC is 9,2, to find the area. 


15,6 e 
10,4 —15,6 —10, 4 — 9,2 
9,2 — 8 B # 


—_ 2 7,2 8,4 
3572 Sam „ 
6h A* C 


67, I Half the Sum, 
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4 17,6 3 
ul 4 2128, 8960046, 139 = Area, 
4 — 16 ä | 
| 35-2 "276 | 
| RE 86) 5 28 p | 
1 — , 516 
i 704 | 
1 2454 921) 1289 
. — $ 2 LT.TÞ SE 
j 253,44 1 
8,4 9223) 30860 
i 227669 
* 101376 | ; 
* 202752 92269)919100 | 
| - 820421 
5 2128,896 


- - 


98679 


Ax r. 8. To meafare a Trapegium. 
i Definition. J Trapezium is an irregular figure of four unequal 
"nt ſides, and unequal angles. oats vi | 
| Rur. Draw a diagonal line from one of the angles to the op- 
ſite angle, as AC, and then will the Trapezium be divided into 
tivo Triangles, of which the diagonal is the common baſe: Then 
letting fall perpendiculars from the other oppoſite angles on the di- 
agonal, add thoſe perpendiculars together, and multiply half that 
ſum into the diagonal, or half of the diagonal into the jum of the 
perpendiculars, and that product will be the area of the Trapezium. 
Tx tbe Trapezium ABCD, the | BOT US$ 3; 
1 diagonal AC is 24, the perpen- A — 
_ dicular DE 6, and the perpen- 5 
| dicular BF x0. The ſum of the £ 
perpendiculars is 16, whoſe half D 
is 8, which being multiplied in- 
to 24, will give the are. 
RN 
8 


— 


2 "> 6 88 * 


192 Area. 
| By the Sliding Rule. 


SET 1 on A to + the Sum of the perpendiculars on B, and op- 
poſite the length of the diagonal on A, you will have the area on b. | 


— — 
” > * 
— 8 
— = — 1 
— ——— — Er Ig >" 


By Gunter. 
Taz Extent from 1 to + the ſum of the perpendiculars will reach 


1 from the length of the diagonal to the area. 
. | Ar. 


en 4290 


Ar. 9. To meaſure g irregular Hure. 

Rui x. Divide the figure into Triangles, by drawing diago- 
nals from one angle to another; then meafure all the Friangles by 
either of the rules, already taught, at Art. 6 or 7, and the ſum of 
the ſeyeral areas of all the Triangles will be the area of the given 


figure. 


Tux irregular figure ABCDEF 
being given, divide it into Trian- 
les by the diagonals FB,EB, and 
55 5 Then may the Triangles be 
meaſured by letting fall Perpendi- 
culars on their reſpective baſes, as 
Ba, Bb, De, Fd, and multiplying 
thoſe Perpendiculars by half their 


reſpective baſes. 


_ D 
Ix the Triangle AFB the baſe FA is 190, and the Perpendicplar 
Ba 49; Ia the F riangle FBE the baſe BE is 92, and the Perpendi- 
cular F4 52; In the Triangle EBD, the baſe BE is the ſame as be- 
fore, and the — 2 De 44; and in the Triangle DCB, the 
baſe DC is 80, and the Perpendicular B& 38; by which the area of 
each may be found by Art. 6, as follows. 2 


50 Half AF 46. Half BE 2450 
49=Perp. aB | 52==Perp. Fd 2024 
2 a 2398 
2450=4rea of AFB. 92 1520 
44=Perp. De — 8386= Area of the 
— 2392=Area of FRE Figure ABCDEF. 
184 38=Perp. Bb. ; 
184 40=Half DC. 


2024=Area/of EBD. 15 20 Area of DCB. 

Ix dividing, any irregular- figure into Triangles, the Friangles 
will be leſs, by two, and the diagonals leſs by three, than the num- 
ber of the ſides of the figure. | 


Ax r. 10 To meaſure a Trapezoid. 


| Definition, A Trapezoid is the Segment of a Triangle, cut by a 
line parallel to the baſe. wh | 


Rure. Add the parallel Sides together, and multiply half that 
Sum by the Perpendicular breadth. . g 


In 


Ix the Trapezoid 24 AD 
ABCD, the Side 16=BC = 
AD is 24, the Side — 

BC is 16 and the 40 Suẽm 
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SGP, 


rpendicu. breadth — 

Bo is 10, to find the 20 =; Sum 
area by adding the 10=Ba 
ſides BC and AD — 


and multiplying half 200= Area. 


on A you will have the area on B. 
By Gunter. 


length to the area. 


their Sum by the Perpendicular breadth Ba. 


By the Sliding Rule. | 
Ser 1.0n A to the equated length on B, and againſt the breadth 


Rur. Multiply the length of one of the ſi 


Tur Extent from 1 to the breadth will reach from the equated 


ART. 11. To meaſure any regular Polygon. 
- Definition. A regular Polygon is a figure whoſe ſides and angles, are all 
equal; they are uſually denominated from the number of their ſides ; 


7 37 Trigon. 

4 Tetragon. 

c Pentagon. 

6 333 Hexagon. 

; 7 C equa 5 4 | Heptagon. 

Thus, A figure baving \ 8 7 = is 4 13 Oddagen. 
| 9 | Enneagon. 

I | Decagon. 
11 Endecagon. 
12 Dodecagon. 


des by the number of 


ſides: then this product by the half of a perpendicular let fall from 


product will be the area of the Polygon. 


g5=Length of a fide. 

5 Number of fides. 

475=Sum of the fades. 
32,08 | 


3800 

1 2850 

| 950 
* 1425 


— —ä— — — 


15523, 00 == Area of the Pentagon, 


Ix the Pentagon ABCDE, each fide is 95, 
& the perpendicular FG 65, 36, to find the area. 


the centre of the figure to the middle of one of the ſides, and the 


A 


> > 


A 
4 


Ann 8 n 


By the Sliding Rule. e 

Ser 1 on A to the perpendicular on B, and againſt the ſum of 

the ſides on A you will have the area on B. 2 

By Gunter. 1 

Tae extent, from 1 to + the length of the perpendicular, will 
reach from the ſum of the ſides to the content: 

Bur, for the more ready meaſuring regular Polygons, the follow- 

ing Table, containing multipliers for all regular figures from the, 

Triangle to the Dodecagon, will be of uſe to the learner. | 


umber | 


= Number . 7 
Names. Multipliers. | Names. | Multipliers. 
of ſides. of fides. | | 2 


92 


Trigon. 433013 8 Octagon. par | 
Tetragon. 1, 9 | Enneagon. 6, 181827 
Pentagon. | 1,720477 10 | Decagon. - 7, 694209 
Hexagon. | 2,589076 11 Endecagon. | 8,51425 

Heptagon.'| 3,033959 12 | Dodecagon. |9,33012g | 


*» 


n 


It the ſquare of the ſide of a Polygon be multiplied by the multipli- 
er of the like Figure, the product will be the Area o the Figure ſought. 


T meaſure a Circle and its Parts. 


In the annexed Circle ABCD, the X 
Arch. line ABCD is called the Periphery, | 
the length of which is called the Cir- 
cumference : Any Line, as DB or AC, 
paſſing through the Centre E, cuts 
the Circle into two equal Parts, called 
Semicircles, or half-circles; and ſuch 
Lines are called Diameters of the Cir- 
cle: If two Diameters be drawn thro? 
a Circle, at right-angles to each other, | 
then, the four equal diviſions of the 7 
Circle are called Quadrants; Half the diameter, as EB, is called 
the Radius, or Semidiameter. 


ART. 12. The Diameter of a Circle being given, to find the Circum- 


erence. ® 


RuLs, This may be done by either of the following Proportions; 


| In 
* Note 1. Ir the diameter of any Circle | 


multiplied 14150 7 the product 7. : 
1e J Tulip + by 547745 cuoticnt Tis the Circumference. 


Moe . — If = — of any Cirele 

multip 22 e pro 

be) e Fby ] 1,128 = : the — is the fide of an equal ſquare, 
Ir the diameter of any Circle 


be} multiplied 5866024? the product F is the fide of th il 
divided by 21547 \ the quotient 7 Triangle Uribe _ 4. Is 


X . 
_ 
7s. ps 
— 


1 . , 


„ =o——ome Ce _ 
* _ PI — * — * — 
, 


- PE 
— 2 * — * 
— — * — 
—— — uh: —A— Oo 


—— — 2 —  - — - 
. . — — — 2 2 
= 


— 
—— 
— 


= * * — 
” 
* _ * * 
—— ———¶ ——ů— B ů — 2 22 — 
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in whole numbers, as 7 is to 22, or more exactly, as 113 is to 305: 
or in Decimals, as 1 is to 3, 14159; fo is the Diameter of a Circle 
to the Circumference EXA MF. A Circle whoſe Diameter is 12, 
to find the Circumference, 
15 ** | 1 


N 2 4 Ir the me Nee 
be multiplied by id the rota i che at 95 tlie 
divided 5 J 2 47413 § the quotient J inferibed. 
SEES 5. Ir be are of the diameter of any Circles 
, © multipl} | 7 the product 7 „ , 4. 
e c JE. 795 Pane 0 the Area, 
; ORG | 6. f n any Circle 
m | 35318311 rod u . — 4 
* J el Pty 2 — | is the diameter. 
. Ir the Circumference of any Cirtle 
be Aa J 655 2000) py product (is the fide of the 
Civid N 5544967 quotient (ſquate equal. 
h : 8. Ir the Circumferegce_of pay N 
be N [Ae tlie product — the Ide of the equilateral 
[Brie 4 627 5939. the quotient {Triangle inſcribed. 


ſquare 


»- Ir the r of oy 
- Cmultiplied 22.5079 }. the product (is the fide e 
be Ariel by U the quotient ( ſquare inſcribed. 


. We ide ſquare of the Circungference of any: Circle 
Itiplied 7752 product J:. . | 
be ride Je We: Pit the act: i. the Area. 
11. — 1 _ * 
multiplied? u (1,2 3247} the produ is the Square 
be Cris J by 7 5398 the quotient [ths Diameter. 


12. Ir the Area of any Cirtcle 
"Mm multiplied 4 (1256636277 the product E the Zguare of the 
divided 2079577525) the quotient | Circutnfetente; 


13. Warn 1 of one circle is 1, and the diameter of another is 2, the 
circumferchice of e firſt is equal to the area of the ſecond,==3; 141592. 


14. Ir the circumference be 4, the diameter and area are equal; 1,27 3441. 
16. Ir the diameter be 4 the circumference and area ate equal. ia, 566368. 


Hz xc, becauſe circles are the moſt capacious of all figures, if the fourth part of a 
circle be ſquared, it will not be equal to the area of that circle (as is commonly ſuppo- 
ſed) although the four fides added together are equal to the Circumference of that Ge, 


In a circle, whoſe diameter is circumference 7 and area 452,4, the fourth 
art of the circumference is 18,8 * Square of which i 3 — . is foes 
than the truth; and the larger the circle is, the greater will the error be. 


Fox further proof of this matter; If a cylindrical pint, beer-meaſure, whoſe con- 
tent is 35,25 cubic inches, be beaten into a perfectly /qrare form, it will contain only 
8 cubic inches, which is lefs than the truth 1 0,3454+ the area of the circle is 
8,7015859288, and the area of the ſquare only 6,3813320653076624. 


Hr NE appears the reaſon, why taking the fourth part of the Girth in meaſuring 2 
Cylinder (or a round ſtick of timber) is falſe, ids 8 


16. Ir the Diameter of one cirele be double to that of another, the 4 f the fir 
circle will be four times the area of the ſecond, 4 . 


NA SODA 11 ao 


475: 22:: 12 As 113: 355 22 12 As 17 4,14t59% :12 
13 12 | 12 
5) 264(37,71=Cir- ; 113)4260(37,699 Cir, 37,69908 Cir, 
21 cumſ erence 339 | 
54 870 
49 791 
2 799 
49 | 678 
10 1120 
7 4017 


——_ 


3 1 
Note, 3, 14159 may be contracted to 3,1416 without any ſenſible 
difference. | 
Ax r. 13. The Circumference of a Circle being given, to find the Diameter. 
RuLe. As 22 is to 7; or 355 to 113; or as 1 to ,31831, So is 


the Circumference of a Circle to the: Diameter, 
Exame. The circumference of a circle being 326, to find the 


diameter. 


| 363: 113.: : 326 1231831 : 1 326 
22:71 326 a . "oy" L 326 
0 678 290986 
22)2232(103,972 Dia- 7 22 63 
22 meter. 5 339 95493 
8 )36838(103,76 Diameter 103,69 = Diameter 
2 . , — . 
os 18 5 : This Proportion is the 
— moſt accurate. 
160 1328 
154 1065 
60 2730 
44 5 
16 245 


Ax r. 14. To find the Area of a Circle. | 
Rurez. Multiply half the Diameter by half the Circumference, 
and the Product is the Area. 
Ir the Diameter be given, find the Circumference by Art. 12. 
Ir the Circumference be given, find the Diameter by Art. 13. 
ExaA Mey. A Circle, whoſe Diameter is 12, and Circumference is 
377, given, to find the Area? 
18,85 Half the Circumference. 
G == Haff the Diameter. 
11 3, 1 Arta of the given Circle. 
i i 


ART, 
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ART. 15. The Diameter being given, to find the Area of a Circle with- | 


out finding the Circumference. 
Rurz. Multiply the ſquare of the Diameter by ,7854, and the 
Product will be the Area of the Circle, whoſe Diameter was given. 
Exa Mp. The Diameter of a Circle being 12, to find the area? 
I2X12= 144 


- 


31416 
4 | 31416 
7854 


113,0976=Area, 


By the Sliding Rule. 
Ser 10n A to the Diameter on B. then find ,7854 (which ex- 
preſſes the Area of a Circle whoſe Diameter is 1) on A, againſt 
which on B is a 4th number, then find this 4th number on A, a- 
gainſt which on B is the Area. 


Tux Extent from 1 to the length of the Diameter reaches from 
7854 to a 4th number, and from that 4th number to the area, 


AR r. 16. The Circumference of a Circle being given, to find the Area, 
without finding the Diameter. 


RuLe. Multiply the Square of the Circumference by ,07958, 
and the Product will be the area of the Circle. 


Exam. The Circumference of a Circte being 37,7, to find the area? 


377 1421,29 
377 »079 53 
2639 420387 
2039 710645 
1131 1279161 
994903 
1421,29=6quare. 


113,035 193) =Area of the Circle. 


ART. 17. The Dimenſions of any of the Parts of a Circle being given, 
to find the Side of a Square equal to the Circle. 


Rus. If the area of the Circle be given, extract the ſquare 
rdot of the area, which will be the Side of a ſquare equal to the 
Circle: If the Diameter or Circumference be given, find the area 
by Art. 15 or 16, and then extract the ſquare Root, as before. 
And this 1s a general Rule to find the Side of a Square equal to any 
ſuperficial Figure, regular or irregular : For the Square Root of 

FF the 


ws - 8 0 LH B 8. 435 


the area of any figure whatever, is the Side of a Square equal to 
the given Figure.—But, with regard to Circles, if the Diameter 
be given; multiply it by, 886 and the Product will be the Side of 
an equal Square ;——Or, As 13,545 is to 12, or 1354 to 1200: 
So is the Diameter of a Circle to the Side of a Square equat to the 
given Circle. And, if the Circumference be given ; multiply it by 
,282 for the Side of an equal TC divide it by 3,545, and 
the Quotient will be the Side of an equal Square, — + 


ExAaM. 1. ExAM. 2. 
Lr the Diameter of a Circle Tu Circumference being 37,7 
be 12, to find the Side of a to find the Side of an equal ſquare ? 


Square equal to the Circle ? 37,7 Xx, 282 10, 63 1 Side of the 

5886 K 12. 10, 632 Side of the | Square. 

Square. | Or, | | 
5 134545 : 12:5 12: 10, 6312 Or 37,7=3,545=10,634. 

the ide. | 


Arr. 18. The Area of a Circle being given, to find the Diameter. 


RuLte. Multiply the given area by 1,2732, and the product will 
be the ſquare of the diameter; then, extracting the ſquare root of 
the product, you will have the diameter. 


Exa ur. The area of a circle being 113,09, to find the diameter. 


1,2732 143,-986188(11,99,=12=Diameter, 
113,09 I 
114588 21)43 
381960 l 21 
12732 —— 
12732 229) 2298 
2061 
143,986188 h 
2289) 23761 
20601 
22989) 316088 
206901 


109187 Remainaer. 


ART. 19. The Area of a Circle being given, to find the Circumference. 


Rure. Multiply the given area by 12,566, and extract the ſquare 
root of the product, which root will be the circumference required. 
Exaur. The area of a circle being 113,03 to find the circum. 
ference, | 12,566 
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12,566 11420, 334937, 8 r Circumferenct. 
113.03 EL 9 go | , 
37698 557) 
376980 | 49 
12566 — 
12566 74605133 
= | 46 
1420, 33498 — 
7528)65749 
60224 
5525 Remainder. 


Ax r. 20. The fide of a Square being given, to find the diameter of a 
Circle equal to the Square, whoſe Side is given. 
Rol. Multiply the given fide by 1,128, and hs product will 
be the diameter 7 a circle, whoſe area is equal to the area of the 
given ſquare. —Or, If the fide of the ſquare be divided by ,886, 
the quotient will be the diameter.—Or, As 12 to 13,54, So is the 
fide of any ſquare to the diameter of an equal circle. 
Exam. The Side of a Square being 10,035, to find the Diame- 
ter of a Circle equal to that Square ? ; 
10,635 X1,128=12 nearly, Or 10, 635 , 886 Iz Diameter. 
6 Or, As 12: 13,54 :: 10, 635: 12 nearly. 


Ar. 21. The Side of a Square being given, to find the Circumfer- 
| ence of a Circk equal to the given Square. 

Rurez. Multiply the given Side by 3,545 and the Product will 
be the Circumference required — Or divide it by ,282, and the 
quotient will be the circumferenice. 

Examy. The ſide of a ſquare being 10,631, to find the circum- 
ference of a circle equal to that fquare. Or 
10, 631 X 3,45 237, 686 = Circumf. . ,282)10,031(37 ,698 Circumf. 


AR r. 22. To find the Area of a Semicircle, the Diameter being gi ven. 
— Find the area of the circle by Art. 15, and take the half 
of it. | 

Ix the ſame manner may the area of a quadrant, or a quarter of 
* N be found, by taking a fourth part of the area of the whole 
circle. 

Bur with regard to meaſuring a Sector, or a Segment of a Cir- 
cle, it will be neceſſary firſt to ſhew how to find the length of the 
arch-line of a ſector, and the diameter of the circle to a given ſeg- 
ment. 


ART. 23. A Segment of a Circle being given, to find the length of 
the Arch. line. 

Ru rr. Divide the ſegment into two equal parts; then meaſure 
the chord of the half-arch, from the double of which ſubtract the 
chord of the whole ſegment ; and one third of that difference, be- 

in 
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ing added to the double of the chord of the half-arch, will give the 


length of the arch-line. 
Exa ur. In the ſegment ABCD. 
the whole chord ADC is 216, and - 
the chord AB or BC 126, to find 
the arch-line ABC ? | 

" 126=Chord AB or BC. 


2 
252=Double. 252=Double of AB. 
216ZADC, to be ſabtracted. 1273 difference, added. 

3)36 — 264=Length of the arch ABC. 


124 difference. 
ART. 24. The Chord and verſed fine of a Segment betng Ever, fo fn 


the diameter of a Circ 
RvuLie. Multiply half the chord by itſelf, and divide the profes 
by the verſed fine ; then add the quotient to the verſed. fine, and 


the ſum will be the diameter of the circle. 


ExamMPLE. In the Segment 
ABCD, the chord AC is 1869,5, A 
and the verſed fine BD 423, 5, 
to find the diameter, 


Half the 
93475 | chord AG 


934»75 


4233 1373557 +5625 (2062,7 DE. 
$470 423,5=BD, add. 


"265, 557 2486, 2 2 Diameter BDE. 
25410 
11475 

8470 


30056 
29645 
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Art. 25. To meaſure a "Sector. 


Definition. A Sector is a part of a Circle, contained between an 
arch-line and two Radii or Semidiameters of the Circle. 
Rurz. Find the length of half the Arch by Art. 23: then mul- 
tiply this by the Radius or Semidiameter, and the product will be 
dere g 


Ex aM. 1. In the ſector ABCD, B 
u the Radius AD or, DC 72 = 
cet, the chord AC = 126 feet, 
and the chord AB or BC=70, 
to find the area of the Sector. 
Firſt. 
- 70==Chord AB or BC. 
2 


A. wy 8 A 
ke ar r rr — 
— . l * 1 — = A” om 


140 
126 AC, ſabtrad. Secondly. 
— 72, 33 Half the Arch. 
3)14 72==Radius. 
4,66 . 14466 
140 50631 
144,66=length of the arch ABC, by Art. 23. 5207, 6 = Area. 
72,33 
Ex ur. 2. In the Sector ABCD, B 


greater than a Semicircle, given the 
Radius AE or ED=1 12, the chord 
BD (of half the arch ABD) =204, 


and thachord BC (of half the arch C 
BCD)=120, to find the area of the | 
Sector. 
120 = BC. | 
2 
AM A D 
240 
204 Subtract. 126 = Half the arch ABD. 
* . | 112 = Radius, 
3)36 2 
—.— 252 
12 126 
240 Add. 125. 
2 52=Þ — 5 745 2 14112 = Area of the Sector. 
R 4 ART» 


LIMA Ol 


AR r. 26. To find the Area 4. a Segment of 4 Circle. 
Definition. A Segment of a Circle is any part of a Circle cut off 
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by a right line drawn acroſs the circle, which does not paſs through- 


the centre, and is always greater or leſs than a Semicircle. 

Exame. 1. To find the area of the ſegment ABC, whoſe chord 
AC is 172, the chord of half the arch ABC, viz. BC=104, and 
the verſed fine BD=58;48. 52 

RulE. By Art. 23, find the length of the arch- line ABC, and 
by Art. 24, the diameter BF; then mul- 201 
tiply half the chord of the arch ABC by 
half the diameter, and the product will 
be the area of the Sector ABCE : Then A 4 D 
find the area of the triangle AEC, whoſe - 
baſe AC is 172, and perpendicular-height - 
34, found by ſubtracting the verſed fine 
BD from half the diameter ; and the 
area of the Triangle AEC, being ſub- 
tracted from the area of the Sector 
ABCE, will leave the area of the Seg- 


E 


2924R Area of the Triangle, 


ment ABC. | F 
2 86 
208 5 16 
172 AC, Suabtract. 688 
| 3)36 58,48)7396,00(126,47=DEF. 
== 5848 58,48=BD Add. 
12 A # „330 — a 
208 Add. 15480 184,95 = Diameter BP. 
— 1 1696 Nadi 8 
220. Arcb- line ABC. — 92, de 
| midiametere 
— 37840 
110=Half-arch 35088 
92,475 =Radius. 27520 
12 23392 
924750 41280 
92475 40936 
10172, 25 Area of the Sector. 344 
86=Half the Baſe=AD. 10172,25==4rea of the Sector. 
34=Perpendicular DE. 2924 Area of the Triangle. 
. 7248, 25 Area of the Segment. 


Ex aur. 


— 
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Examy. 2. In the ſegment, ABCD | C 


greater than a ſemicircle, given the _ 
chord of the whole 7 AYE 
136, the chord AC of half the arch - 
ACD=146, the chord AB or BC B/ 
of one fourth of the arch ACD=86, ' /* 
and the radius AE or ED==80, to 
find the area of the ſegment ABC D. 
FixsrT find the area of the ſector 
ABCDE,, by Art. 25, at the ſecond AN <= 
Example; then find the area of the 136 
triangle AED, by Art. 6, and, add- 
ing the area of the triangle to the area of the ſector, you will have 
the area of the ſegment. 


' 86=Chond AB. 68—Half the Baſe AD. 

\ 2 42 = Perpendicular E 136. 
— — 

172 . 136 
146=Chord AC, ſabtract. 272 

3)26 2856=Areaof the triangle AED 


— 1 1445 3, 28 2 Area of the ſector, add, 
8,6 
172 =Double of AB, add. 17309, 28. Arta of the ſegment. 


180,666= Arch-line ABC. 
; 8Oo= Radius. 


1445 3, 80 = Area of the ſector. 


Ax r. 27. To find the Area of an Ellipis. 


Definition, An Ellipſis, or Oval, is a Curve which returns into 
itſelf like a circle, but has two diameters, one longer than the other, 
the longeſt of which is called the tranſverſe, and the ſhorteſt, the 
conjugate Diameter. 

Rur. Multiply the two diameters B 
of the Ellipſis together ; then, mul- 
tiplying the product by ,7854, this 
laſt product will be the area of the 
Ellipſis. ö | 

Exame. In the Ellipſis ABCD, the 
tranſverſe diameter AC is 88, and the 
conjugate diameter BD is 72, to find 
the area, D - 


72 


. 
i 


ann s 8 6. 44 
86 . 
528. 
176 | G | 
516 ie Content it foutd by the Sliding Raule 
— and Gunter, in the ſame way as the Circle, 
6336 only ufing the product of the two diameters 
27854 as the diameter of a circa. 
25344 
31680 
50688 ? 
W 
4976, 2944 = fr. 


MrxsU RATIO of Supetficies is eafily applied to Surveying : thus, 
take the angles of the plot with a good compaſs, then meaſure the 
ſides with Gunter's chain, which note down in links (or chains and 
links, which is done by ſeparating. the two right-hand figures of 
your links by a comma, your chain being 100 links) then caſt up 
the contents, according to the rule of t 
five right-hand figures of the product, and thoſe at the left-hand, 
if any, are Acres; then, multiply the five figures, cut off, by 4, 
by 40, and by 2724, cutting off as before, and thoſe at the left-hand 
will. be Roods, Poles and Feet, reſpectively. 


$tcrron 2. Of SOLIDS; 


Solis are meaſured by the ſolid inch, foot, or yard, &c. 
1728 of theſe inches, that is 12x 12 N 12, make 1 cubic or ſolid foot. 
Tus ſolid content of every body is found by rules adapted to 
their particular figures. 


| ; Art. 28. To meafere a Cube. t 
Definition. A Cube is a ſolid of ſix equal ſides, each of which is 
an exact ſquare. K k E 1 


Hzxx follows a Table of the Proportions, which the following Solar have to the 

04. and Cylinder; having the ſame Baſe and Altitude. Solid Inches. 

t. A Cube, whoſe fide 1s 12 inches, Contains e 1728 

2. A Priſm, having an equilateral Triangle, whoſe fide is 12 845 ; 
inches for its Baſe, ayd its Altitude 12 inches, contains - 724424 
3. A Square Pyramid, whoſe height, and the ſide of its Baſe, are each 576 
12 inches, is 4 of the above Cube, and therefore contains = - = 

4. A Triang «lar Pyramid, whoſe height and fide of its triangular | 
baie are each 12 inches, is near Z of the Cube, and contains - = 2491473 

q. A Cylinder, whoſe diameter and height are each 12 inches, is 4 4: 1267.1 
of the above Cube, and contains - - — < - Nos r 

6. A Sphere or Globe, whoſe axis or diameter is 12 inches, equal to { 904,78 
the ſide of the Cube, js 23. of it, and contains = = = -< 

A Cone, whoſe baſe and altitude are each 12 inches, e 
*. inches, dae e 


fide of the Cube, is 1% of itz and contains 
\'> s, A 


e figure, cutting off the 


iT b 
bis 
1 
| 
14 
» 
U 
x 
[1 
4 5 
1 
4 
al 
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* 1 
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Tux ſolid foot is compoſed of 1728 inches: for a ſolid, that is 1 


foot, or 12 inches every way, that is 12X12X12, contains 1728 
inches. 


| Solid Inches, 
8. A Parabelic Concid, whoſe diameter at the Baſe, and height are 658.68 
each 12 inches, being I its circumſcribing Cylinder, contains - - 793593 
i 9. A Hyperbolic Conoid, whoſe height, and diameter at the baſe, 77 
each 12 inches, is I of its circumſcribing Cylinder, and contains 555,49 
10. A Parabolic Spindle, whoſe height aud middle diameter are each 5 2 
132 inches, is Ig of its circumſcribing Cylinder, and contains 0 80 


Hxnc# ariſes a different method of finding their contents, 

General Rule, If the baſe of the ſolid, whoſe content you would find, be rectilinear, 
conſider it as a Parallelopipedon :—if curved, as a Cylinder, and find the content accor- 
dingly : then take ſuch a part of the content, thus found, as is ſpecified in the prece- 
ding Table, which, if the parts be taken in inches, will be the ſolid content of the 
given figure, in inches, which, divided by 1728, will give the cubic feet. 


Example 1. There is a triangular Priſm, the fide of whoſe baſe is 48 inches, and 
whoſe perpendicular height is 108 inches; what is its ſolid content? 
_ Tn baſe being-right-lined, I corifider it as a parallelopipedon, the fide of whoſe baſe 
Is 45 inches, and whoſe length is 108 inches, and as 784,24 is contained 2, 20340712 
times in a cubic foot; 2,20349712 is a diviſor, to divide the content of the parallelopi- 
pedon- by; therefore 48 x 43 x 108 2, 20340712 = 112930,56 ſolid inches = 65,353 
; ſolid feet. ' | 
. Hay the dimenſions been given in feet, it would have been 4 x 4 x 9 == 2,20340712 
265,353 feet. 

Example 2. There is a ſquare Pyramid, whoſe height is 12 feet, and the fide of 
whole baſe is 3, 5 feet; what is its content ? 


335 * 3,5 K 12 =_ 3==29 feet, Anſwer. 


Example 3. There is a Triangular Pyramid, whoſe height is 15 feet, and the fide 
of whole bale is 5 feet; what is its content? 
| 5X 5X 15 == 753,57 feet, Anſwer. 

Example 4. There is a Cylinder, whoſe diameter is 2,5 feet, and whoſe length is 
24 feet; what is its content ? 

Hxx, the diameter is to be conſidered as the fide of the baſe of a Parallelopipedon. 
Therefore, 2,5 & 2,5 K 24 x 11 ＋ 14=117,857 feet · 

Example 5. There is a ſpherical Balloon, whoſe diameter is 50 feet; how many 
Cubic feet of air does it contain? 
HER, the diameter is to be conſidered as the fide of a cube. Therefore, 


50 x 50x 50x11 = 2865476, 19 feet, Anſever, 
Example 6. There is a Cone whoſe height is 15 feet, and the diameter of whoſe 
baſe is 5 feet; what is its content? 


Hex, the diameter of the baſe is to be conſidered as the fide of the baſe of a Pa- 
rallelopipedon, and its height, as the length. Therefore, 
; | | SX SX 15x 5 ＋ 19==98,684 ſect. 

Example 7. There is a Parabolic Conoid, whoſe diameter, at the baſe, is 2,9 feet, 
and whoſe height is 6 feet; what is the content? 

Tunis Solid, being + of a Cyiinder ; we muſt firft find the content as of that of a 
Cylinder, and then halve it. Therefore, 

2,9 X 2,9 x 6 x 1114 39, 647, and 39,647 —2=19,823, Anſwer, 


Example 8. Theke is a Hyperbolic Conoid, whoſe diameter at the baſe is 2,9 feet 
and whoſe height is 6 feet ; what is the content ? f 
FixsT, find the content of a Cylinder. 


2,9 X 2,9 x 6 x 11 ＋ 14==39,647, and 39,647 x 5216, 519 feet, 


Example 9. There is a Parabolic Spindle, whoſe middle diameter is 2,9 feet, and 
whole length is 6 feet: Required the content? 
Fine r, find the content of a Cylinder. 


2, K 2,9 x 6 x 111439, 647, and 39, 647 x 1 „145 feet, 


FP 
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Ru rz. Multiply the ſide by itſelf, and that product By.the ſame 
fide, and this laſt product will be the ſolid content of the cube. 
Exame. The ſide of a cube AB, being 18 | 
inches, or 1 foot and 6 inches, to find the 
content ? | 
1 Foot, 6 Inches=1,5 Foot. + 18 Inches, 


1,5 18 

75 144 
15 18 
2,25 324 

1,5 18 
1125 2592 
225 324 


| 3-375 © 1728)5832(3,375 
In this operation the inches 5184 
are changed into the decimal  —— 
farts of a foot. | 6480 


I have done this two different ways, that the learner may ſee they 
come out the ſame. The content in inches is 5832, which being 
divided by 1728, the inches in a ſolid foot, and the diviſion conti- 
nued by annexing cyphers, it comes out the ſame as the decimal 
operation. | 

Note, The area of the ſurface, or ſuperficial content of the cube 
and parallelopipedon is found by adding the areas of the ſeveral 
quadrilateral figures which compoſe them. 


ART. 29. To meaſure a Parallelopipedon. 

Definition. A Parallelopipedon is a ſolid of three dimenſions, 
length, breadth and thickneſs ; as a piece of timber exactly ſquared, 
whoſe length is more than the breadth and thickneſs. Fhe ends are 
called Baſes, which are equal. 

RuLe. Find the area of the baſe, then multiply that by the 
length, and it will give the ſolid content. | 


ExXAmP. 1. The fide AB is 1,75 foot, and the length AD 9,z feet, 
to find the ſolid content? 


1.752 
\ 


3 
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1,75 = foot, 9 inches. 


1,75 
875 
1225 
175 
AL 
3.0625 Area of the _ | 
9,5 Examy. 2. A Veſſel 3,5 feet each 
ſide within, and 5 feet deep, to find 
153125 the content? 
275625 8 377 
— 355 
29,9375 = Solid Content. 177 5 
105 
12,26 
al 3 


61,25 tbe Content, 

Ir a piece of Timber, or any other thing, be of an equal bigneſs 
through its whole length, though there be a difference between the 
breadth and thickneſs, if the breadth and thickneſs are multiplied 
together, and that product multiplied by the length, this 1ſt pro- 
duct will be the ſolid content. 

Examy. 3. A piece of Timber being 1 foot and 6 inches, or 18 
inches broad, 9 inches thick, and 9 feet 6 inches, or 114 inches 
long, to fad the content? 


iT Foot, 6 Inches=1,5 Fool, Breadth==18 Inches. 
9 Inches = ,7 5 Foot. | Depth= 9 Iucbes. 
9 162 
10 Length=z11 4 Inches. 
1,125 648 
9 F. 6 Buch. 9, 162 
— 162 
5625 2 
10125 1728) 18468 (10,875 = Content 41 
1728 (6 efere, 
10,687 5 Content. — 
In this operation the Inches 11880 
are changed into the decimal 10368 


eee of g foot. W — 
15120 
13824 ; 
12960 
12096 
8640 
8640 F Note, 


% - : 


4 


AND 


S O LI D 3. 
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Note, When the end is given in Inches and the length in feet, 


find the area at the end in 


nches, multiply that by the length in 


feet, and divide this Product by 144 (the ſquare inches in a foot) 


and the Quotient will be feet. 
Take the laſt Example. 
Foot. | 
1,5. =18[nches 
375 941nches 


162 Area in inches, 
9,5 feet =length, 


$10 
1458 


144) 1539(10,687 525Cantent: 
Wo 


990 a 
864 

1260 

1152 


1080 
1008 
720 
720 


By the Sliding Nule. 
$zT 12 inches on the girt- line D 
to the ſide of the ſquate end on 
C, then, againſt the length on 
D, you will have the anſwer on C. 
B Gunter. 0 
ExT:»» the Compaſſes from 12 
inches to the length of the Side of 
the ſquare end ; that diſtance, twice 
turned over from the length, will 
reach to the Content. 


Warn the Side of a ſquare folid is given, in inches, to find how 
much in length will make a foot ſolid. | 


Rur As the given Side is 12, ſo is 12 to a fourth number, and 


ſo is that fourth number to the required tength.—Qr divide 1728 
by the Area at the end, and the Quotient will be the length making 
a ſolid foot, | 

Ir the given Side is in foot-meaſure, then, | 

Rur. As the given Side is to 13 ſo is 1 to a fourth number, 
and ſo is that fourth number to the required length. 

Water two Sides of an unequal ſquare ſolid (that is, of unequal 
breadth) are given, to find what length will make any number of 
ſolid feet: e 

Ru rz. Multiply the propoſed number of feet by 144 ; Divide 
that Product by the Product of the breadth and depth, and the Quo- 
tient will be the length required. ö 7 

| Rr. 
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Ak r. 30. To meaſure a Cylinder. 


Definition. A Cylinder is a round body, whoſe Baſes are Cireles, 
like a round Column, or a Rolling-Stone of a garden. 

Rur. The Diameter of the Baſe being given, find the Area of 
the end by Art. 15, then, multiplying the Area of the Baſe by the 
length, that Produ& will be the-Content of the Cylinder, | 

Exam. The Diameter of 0 
the Baſe AC being 1 foot, | * 
and ꝗ inches, and the length 
BD 12 feet and 6 inches, to 
find the content. 


r 


1,75 =Diam. of the Baſe. 


1,75. 2, 405 = Area of the Baſe. 
_— 12,5 = Length, 
75 

1225 | 12025 

175 4810 

— — 2405 

3,0625 
57854 30, 625 antent. 

122500 ; 

153125 
145000 
214375 


2,40528750 = Area of the Baſe. 


Ir the ſquare of the Diameter of a Cylinder be multiplied by 
97854, and the Solidity divided by that Product, the Quotient will 
be the length. | 

Taz learner may, for his practice, reduce all the dimenſions to 
inches, and find the ſolid content in inches, which being divided by 
1728, the quotient will be the ſolid content in feet: Or if he finds 
the area at the end in inches, and multiplies that by the length in 
feet, and diyides by 144, the quotient will be feet. 

Tuts is a general rule for finding the content of any ſtraight 
ſolid body, of equal bigneſs from end to end, of whatever form the 
baſes are: For, if the area of the bafe be multiplied by the length, 
the product will be the ſolid content. 


By the Sliding Rule. 


Ser 135, the ſquare root of 183,34 (which is a gauge point 
ariſing from the diviſion of 144 by ,7854) found on P, to the di. 
ameter 
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ameter found on C, and oppoſite to the length, on D, you will 
find the content on C. | a 

Or, As 42,54 is to the circumference; So is the length in feet 
to a fourth number, and fo is that fourth number, to the anſwer. 


Note, The — content of a cylinder is found by multiply- 
ing the circumference of one of the baſes into the length, and to 
the product adding the areas of the two baſes, or ends. 


Wazn the diameter is given in inches, to find what length will 
make a ſolid foot. * | | | 


Rue. As the given diameter is to 13,531; So is 12 to a 4th 
number, and ſo is that 4th number to the required length. If 
the diameter be given in foot-meaſure ; Rule, As the given diameter 
is to 13128; So is 1 to a 4th number, and fo is that 4th number to 
the required length. Or, divide 1728 by the area at the end in 
inches, and the quotient will be the required length. 


To find how much a Cylindric or round T. * that is equally thick from 
end to end, will hew to, when made ſquare. 


Rug. Multiply twice the ſquare of its ſemi-diameter by the 
length, then divide the product by 144, and the quotient will be 
the anſwer. | WES 
Ie the diameter of a round ſtick of Timber he 24 inches from- 
end to end, and its length 20 feet; How many ſolid feet will it con- 
tain, when hewn ſquare ; and what will be the content of the flabs, 
which reduce it to a ſquare ? | : 

12X12X2X20 


144 
* ; 
24 — _ — 62, 8 feet, or 2X2X,7854X20= 62,8 the 


trial folidity, whence 62,8—40=22,8 feet, the folidity of the Lab. 


=40 feet, the ſelidity when hewn Square, 


ART. 31. To meaſure a Priſa. 


Definition. A Priſm is a body with two equal or parallel ends, 
either ſquare, triangular, or polygonal, and three or more ſides, 


which meet in parallel lines, running from the ſeveral angles at one 
end, to thoſe of the other. | 


RuLe. Priſms of all kinds, whether ſcuare, triangular or poly- 
zonal, are meaſured by one general rule, viz. Find the ſuperficial 
content, or area at the baſe (or end) by the proper rule of Sect. x. 
and this multiplied by the length, or height of the Priſm, will give 
the ſolid content. | 


Exam. 
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Exa ur. The ſide of a ſtick of Timber, AB, 
hewn three ſquare, is 10 inches, and the length, 
AC, is 12 feet, to find the content? 

Side == 10 Inches. 
z Perpend. 7=4,2 Inches. 


42 =Area at the end. 
12 feet = length. 


nn 
144)504(3;5 frets content. 
4.32 


720 
720 


— 
Nate, The ſuperficial content is found by adding the areas of the 


-ſeveral quadrilateral and triangular figures, which compoſe it. 


AR r. 32. To meafure a Pyramid. 


Definition. Solids, which decreaſe gradually from the baſe till they 
come to a point, are generally called Pyramids, and are of different 
according to the figure of their baſes ; thus, if it has a ſquare 
Baſe, it is called a ſhuare Pyramid : if a triangular baſe, a triangular 
Pyramid; if the baſe be a circle, a circular Pyramid, or ſimply a Com. 
The point, in which the top of the Pyramid ends, is called a Vertex, 
and a line drawn from the Vertex, perpendicular to the baſe, is call- 
ed the height of the Pyramid. 

Rull E. Find the area of the baſe, whether triangular, ſquare, poly- 
gonal or circular, by the Rules in ſuperficial meafure ; then, multiply 
this area by one third of the height, and the product will be the ſo- 
lid content of the pyramid. 

Exam. 1. In a triangular Pyramid, the height 
BE, being 48, and each fide of the baſe 13: the baſe 
being a triangle, Jet the perpendicular height DE 
be 11; to find the content? 

5,5 = Haif ED 
13 S Ba AC 
165 
55 
71, 5 Area of the la, 8 
16 = +5 of the height EB 
4290 
715 


I144,C= Content. 


AND $ O LI D-:-$; 5: 


ExamP. 2. In a quadrangular Pyramid, the 
height BE being 48, and each ſide of the baſe 13, 
to find the content. 

13 
13 


39 
13 / 


169 = Area of the Baſe. 
16 =+ of the height EB 
1014 
169 


2704 = Content. 


Exaur. z. To meaſure a Cone. The diameter 


AC being 13, and the height BD 48, tv find the 
Content, | 


132,7326 = Area of the Baſe, 
16 = + of the height. 


7963956 
1327326 


2123,7216 = Content. 


Note. The ſuperficial content of all Pyramids is found by taking the 
ſum of the ſeveral areas, which compoſe them. That of a cone, by 
multiplying the circumference of the baſe into half the line joining 


the vertex and any point in that circumference, and adding the area 
of the baſe to the product. 


L1] Axr, 
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Ax r. 33. To meafere the fruſtum of a Pyramid. 

Defaaition. The fruſtum of a Pyramid is what remains after the 
top is cut off by a plane parallel to the baſe, and is in the form 
of a log greater at one end than the other, whether round, or hewn 
three of four ſquare, &c. 

Ru L E. If it be the fruſtum of a ſquare Pyramid, multiply the ſide 
of the greater baſe by the ſide of the leſs; to this product add one 
third of the ſquare of the difference of the ſides, and the u will be 
the mean area between the baſes ; but, if the baſe be 7 other regu- 
lar figure, multiply this us by the proper multiplier of its figure in 
the Table. Art. 11. and the product will be the mean area between 
the bafes : laſtly, multiply this by the height, and it will. give the 


content of the fruſtum. 


Exam. 1. In the fruſtum of a ſquare Pyramid, the C 
fide of the greater baſe AD=15, the fide of the leſs, * 
BC=6, and the height EF=40, to find the content. 


ISzAD 2s | 

6=BC 6 

Prad. 90 g=Difftrence. h 
Add 27 9 i | 
17 3)81 = rare of the difference. E 

R 40 * Je 6-25 
— 27 of the ſſrare. , 
4680 Content. N * 


Ok, if it be a tapering ſquare ſtick of timber, take the girth of it in 
the middle; ſquare 4 of the girth (or multiply it by itſelf in inches) 
then ſay, as 144 (inches) to that product; ſo is the length, taken 
in feet, to the content in feet. . 


Exaur. z. What is the content of a tapering ſquare ſtick of tim- 
ber, whoſe ſide of the largeſt end is 12 inches, of the leaſt end, 8 inch- 
es, and whoſe * is thirty feet? 

Ox fourth of the girth in the middle g 10, and 10X10=100 
the area in the middle, then, As 144: 100 :: zo ſeet : 20,83 feet, 
the content. | 


By the Sliding Rule. 


Set 12 on D to ; of the circumference on C; and againſt the 
length on D is the anſwer on C. 


Ny Gumter. 
The extent from 12 to I of the circumference doubled, or twice 
turned over, will reach from the length to the content. 
0 ExAM. 


A N SO LI1ID S. 


Exam. 3. In the fruſtum of a triangular pyramid, 33 
the ſide of the greater baſe A C=15, as before, the {ide 
of the leſs, B D=6, and the height E F==40, to find the 
content. 


i5=A C | 7 
6=B D 6 
Difference of the fides. * 90 
L Add 27 
)81 =Square of the difference. 117 
bie 4 +433 Multiplier. 
27 = 7 of the ſquare, — 
| 351 
35! 
463 
$0,061 = Mean area. 


« 4o= Heiptr. 


2026,440 = Content. 


Ox, If it be a tapering three-ſquare ſtick of Timber, you may 
find the area midway from end to end, then, As 144 is to that area; 
ſo is the length, taken in feet, to the content in feet. 


ExamP. 4. To meaſure the Fruſtum of a Cone, 


Rurk. Multiply the diameters of the two baſes together, and 
to the product add one third of the ſquare of the difference of the 
diameters : then multiplying this ſum by ,7854, it will be themean 
area between the two baſes, which being multiplied by the length 
of the fruſtum, will give the ſolid content. 


Os, To the areas of the top and bottom add the ſquare root of 
the product of thoſe areas, and the ſum, multiplied by ont third of 
the height of the fruſtum, will give the ſolidity. | 


Wer figures run uniformly taper ; but not to a * (they be- 
ing conſidered as portions of the Cone or Pyramid) we may find 
the ſolidity by ſupplying what is wanting to complete the figure, 

and then deduRing the part cut off. 

A General Rule for completing every ſtrait ſided ſolid, whoſe ends 
are parallel and ſimilar. - 

As the difference of the top and bottom-diameters is to the per- 
pendicular height, (or depth, which is the ſame:) So is the longeſt 


diameter to the altitude of the whole cone or pyramid, 7 
| HE 


— kd 


n 


— — 


—— 
— — 


— — 


— 


\ 


** 
A a — * 
2 * 9 0 1 9 . Is 4 
WE Fr 5 * 2 * * 2 = = 
- — 8 = 
—  —— —————— —  - — — — — — — 
= 1 — 
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Tus former cone in Art. 32. Examp. z. being cut off in the 


middle, the greater diameter AC is 13, the leſs, BD 62, and height 


EF 24, to find the content of the fruſtum. 


AC = 13 Inches, "TY 3 628 
BD =6,5 Inches. 6,5 B AD 
65 6,5==Difference. ] bn 
78 WE MY! 
; 84,5 325 "WW 
Add 14,083 390 | , 
8 8 4 0 A 1. 1 
98,183 3)42,25 = ; e. a. EE 
. 7 954 | - f 4 
— 14,08 3 of the /qua. 
394332 
492915 144)1858,248(12,973 feet, content, 
788664 144 1 
690081 — 
— — 1 418 
77,42710882—=Mean area. 238 
24 Feet Length. 
— 1302 
309708 1296 
154854 — 
— 1064 
1858, 248 Content. 1008 
132 
136 


Axr. 34. To meaſure @ Sphere, or Globe. 


D-frition. A Sphere or Globe is a round ſolid body, in the mid- 
dic of which is a point, from which all lines drawn from the ſurface 
are equal, | | | 


RvuLre. Multiply the cube of the diameter by ,5236, and the pro- 
duct will be the ſolid Content. usr | 
On multiply the Circumference by the diameter, which will give 
the ſuperficial content; then multiply the ſurface by en fxth of the 
diameter, and it will give the ſolidity. 

Ox, Multiply the cube of the diameter by 11, and the product 
divided by 21, will give the ſolidity. , 


Exaur. The diameter, AR, of a Globe is 4,5 feet; to find the 
ſoljd content. 
| dy 4.5 


a ves 8 L. 
4.5 | | 
45 


225 
180 


20,25 
45 


10125 
8 100 

91,125 
5 236 


546750 
273375 
182250 

4522. 

47,7 130500 = 

Note. If the circumference, or greateſt circle of the Sphere, be 
given, multiply the cube of it by ,016887 for the content. 

Tus ſurface of the Globe may be found by multiplying the 
ſquare of the diameter by 3,1416—or by multiplying the area of 
its greateſt circle by 4, or the ſquare of the circumference by, 3183. 

Wren the ſolidity of a Globe is given, the diameter may be 
found by dividing the ſolidity by ,5236, and extracting the cuhe 
root of the 2 

Ox, If the circumference be required, divide the ſolidity by 016887 
and the cube root of the quotient will giye it. 


Ar. 35. To meaſure the ſolidity of a fruſtum or Segmant of a Globe. 
Definition. The fruſtum of a Globe is any part cut off by a plane. 
RvLs. To three times the ſquare of the Semidiameter of the Baſe, 

add the ſquare of the height; then multiplying that ſum by the 

height, and the product by ,5236, you will have the folid content. 
Exam. The height BD being g inches, and the diameter of the 


Baſe AC 24 inches : to find the content. D 
12= Semi-diam. 4617 
12 | „5236 
144= Square, 27702 Af 4 8 
* 3 13851 
= - 9234 | 
3 23085 
— b. 2417, 4612 g Salid conteth. 
513 
X 922 Height, 


4617 


% 


diameter of the greateſt Circle, vi. 


1 
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To meaſure the Surface of a Fruſtum or Segment of a Globe. 
- Rvuts. Find the diameter of the Globe by Art 24, and the ſur. 
face of the whole Globe, by Art. 34; then, As the diameter of 
the Globe, is to the height of the fruſtum ; So is the Surface of 


the Globe, to the Surface of the Fruſtum; then, by Art. 15 


Knd the area of the Baſe ; Add theſe two together, and the ſum will 
be the whole Surface of the. fruſtum, 


| As r. 36. To meaſure the middle Zone of a Globe. 
Definition. This part of a Globe is ſomewhat like a Caſk, two e- 
qual Segments being wanting, one on each ſide of the Axis. 
RvuLe. To twice the ſquare of the middle diameter, add the ſquare 
of the end diameter; multiply that ſum by ,7854, and that Pro- 
duct multiplied by ane third of the length, will give the Solidity. 
Ox, To four times the ſquare of the middle diameter add twice 


the ſquare of the end diameter, that ſum multiplied by 7854, and 


that product by our fixth of the length, will give the ſolidity. 
Nor, This Rule is applicable to the fruſtum of # Cone or Pyramid. 
Ir the middle diameter of a Zone be 20 inches, the end-diameters 
each 46.inches, and length 12 inches; required its ſolidity ? 


22X20X 24 10x 10x ,7854X 4=3317,5296 Ar. 
Ar. zy. To mez/ure a Spheroid. 
Definition, A Spheroid is a Solid body like an Egg, only both 
its ends are the ſame. Sh nf). gs 
RuLts. Multiply the ſquare of the 


the diameter of the middle (DB in the 
figure) by the length AC, and that pro- 
duct by ,5236, and you will have the 
Solidity. | 

Exaur. The diameter BD being 20, 
and the length AC zo, to find the 
content. 


20X20X 30 X,53236==6283,2, Anſaver, 
Ax r. 38. To meaſure the middle Fruſftum of the Spheroid. 


Definition. This is a caſk-like Solid, wanting two equal Segments 


to complete the Spheroid. 
Rur. The ſame as in Article 36. 
Ir the middle and end diameters of the middle fruſtum of 2 
Spheroid be 40 and 30 Inches, and its length 50; what is its Solidity? 


50316, 6, then 40X4X24+ 30 30 * 7854 X 16,625 3699 An/: 


ART. 39. To meaſure a Segment, or Fruftum of a Spheroid. 
Definition. This is a part of a Spheroid made by a plane, parallel 
to its greateſt circular diameter, 


Rurs. 


r 3 OL! FW%s 45s 


Kurz. To four times the ſquare of the middle diameter add the 
ſquare of the baſe diameter, then multiply that ſum by ,7854, and 
the product by ore fixth of the altitude, and it will give the ſolidity. 

If the Baſe-diameter of the end-fruſtum of a Spheroid be 36, dia- - 
meter at the middle of the height 30, and the height 20 inches; Re- 
quired its ſolidit7? 
30X 30X 4＋ 36 X 30 X,7854X 3,3=12817,728 4. N. B. a- 6 .. 


ARr. 40. To neaſure a Parabolic Comid. | 

Definition. This Solid may be generated by turning a Semi- para- 
dola about its abſciſſa. or altitude. 

Rurs. As a Parobolic Conoid is half of its circumſcribing Cy- 
linder, of the ſame baſe and altitude; multiply the area of the baſe 
by half the height, for the Solidity. 

It the diameter ot the baſe of a Parabolic Conoid. be 40 inches, 
and its height 42; what is the Soldity ? 

40 X40 X ,7854% 21 2639, A4 Anſwer. 


AR r. 41, To meafere the lower Fruſtum of a Parabolic Conaid. 

D-/inition, This Solid is made by a plane paſhag through the Co- 
noid, parallel to its baſe. 

RuLs. Multiply the ſum of the ſquares of the diameters of the 
baſes by ,7854, and that product by half the height, for the 
Solidity. 

If the diameters of a Fruſtum of a parabolie Conoid he 40 and 30 
inches, and its height 20 inches; Required its Salidity ? 


40 X 40+ 30x 3OX ,7854 X 102219635 4. 


ART. 42+ To meaſure a parabolic Spindle: : 
Definition. This Solid is formed by an obtuſe parabola, turned 
about its greateft ordinate. | 
RuLE. This Solid being eight fifteenths of its leaſt cireumſexibing 
Cylinder, multiply the Area of its middle or greateſt diameter by 
eight fifteenths of its perpendicular length, and it will give its Solidity. 
Ir the Diameter at the middle of a parabolic Spindle be 20 In- 
ches, and its length 60; Required its Solidity? 
20X20 X,7854 x 32(=60X8=15)=10053,12 A4. 


Aa r. 43. To meaſure the middle Zone, or middle Fruftum of "a Para- 
i balic Spindle. aq 
Definition. This is a caſk-like Solid, wanting two equal ends of 
ſaid Spiadle. 
Rule. To the Sum and-half ſum of the ſquares of the two diam- 
eters. add three tenths of the difference of their ſquares, which mut- 
liply by a third of the length, and the Product will be the Solidity. 


Ir 


* 
F 
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Ir the middle and end Diameters of the middle fruſtum of a pa- 
rabolic Spindle be 40 and zo Inches, and its length 60; what is its 
Solidity ? 


40X 40=1600, 1600—900 2700 the diff. of the Squares, 
30X 30 900 700 X,3=210= three tenths of ditto, then, 
2500 +1250+210 x 20(=z of 60)==79200 A 
Sum=2500 - 
Half Sum 1250 


Art. 44. To meaſure a Cylinderoid, or Priſpinid. : 
" Defimtion. A Cylinderoid is a ſolid ſomewhat like the fruſtum of 
a cone, one baſe may be an ellipſis, and the other a diſproportional 
ellipfis or circle. 

A Priſmoid is a ſolid ſomewhat like the fruſtum of a Pyramid, but 
its baſes are diſproportional. | 

Rvure. The ſame as for the fruſtum of a cone or Pyramid 
Or, to the areas of both baſes add a mean area, that is, the ſquart 
root of the product of the two baſes, then multiply that ſum by a third 
of the height or length, and it will give the ſolidity. 

Ir the diameters of the greater baſe of a Cylinderoid be zo and 20 
inches, the diameter of the Jeſs baſe 12, and length 60 inches; what 
is the ſoldity ? 

30 X20 = 600 


I2X 12 = 144 8 FEY | | 
1037,9X 27854 Xx 20{=60=3)=16033,3, 40. 
8 ö 


1037, 
Ir the diameters of the greater baſe of a Priſmoid be zo and 20 in- 
ches, the leſs baſe 20 by 10 inches, and length zo inches; what is 
Its ſolidity ? 
30, 20=600 


20 X10=200 
8 1146, 4X 1033) 211464 Solidity in inches 
' $600X200==346,4 4%:4X10{=30-3) 464 Nip in inc 
1146,4 


ArT. 45. To meaſure a Solid Ring. 

Ru TE. Meaſure the internal diameter of the Ring, and its girth, 
or circumference, then multiply the girth by, 31831 and the Pro- 
duct will be the Diameter of the wire, which add to the internal 
Diameter; multiply this ſum by 3, 1416 and the Product will be the 
length of a Cylinder equal to the Ring of the ſame Baſe. Then 
the area of a Section of the Ring multiplied by the length of the 
laid Cylinder will give the Solidity of the Ring, 


Is 


n 6:0 LI D 8. 


Ir an Iron Ring be 1e Inches in Girth, and its internal diame- 


ter be 20 Inches; what is its. Salidity, ? 


457 


31831 Xx12=3,8=Ring's Diameter. 20 f 358 3, 1416 = 74,76 the 
length of a Cylinder equal to the Ring, And | 


ARrT. 46. To meaſure . 


Kant cannot be taken: 


he Solidity of any irregular body, whoſe dimen- 


Tax any regular veſſel, either ſquare or round, and put the ir- 


regular body into it; 
actly cover the body, 


the veſſel to the water; - then take out the body, and meaſu 


Pout ſo much 
and meaſure t 


ater into the veſſel as will ex- 
dry part from the Top of 


e A- 


gain from the Top of the veſſel to the water, and ſubtract the firit 
meaſure from the ſecond, and the difference is the fall of the water; 


Then, if the veſſel be, ſquare, multi 


product by the fall of 


9 


the water, an 


y the Side by itſelf, and that 
you will have the Content of 


the Body; but if it be a long ſquare, multiply the length by the 
breadth, and that product by the fall of the water ;—Or, laſtly, it 
it be, a round veſſel, multiply the ſquare of the Diameter by ,7854, 
and that Product hy the fall of the water, and you will have the 


Content. 


Exa M. 1. A, Body | 


being put into a veſ- 
ſel 18 inches ſquare, 
on taking out the bo- 
dy, the water ſunk 


Ex au. 2. A Body 
put into a Ciſtern 4 
feet by 3, on taking 
it out, the water fell 
6 Inches; Required 


| 


" \ExaM. 3- A body 


beingputintoa round 
Tub, whoſe Diame- 
ter was 1,5 foot, on 
taking out the Body, 


Inches, Required the 
Content of the Body? 
18 Iuch. I, 5 foot. 
9 ach. , 75 \faot. 
1,5 X 1,5 X 


— : 
— 


[AX 3 N »5 = 6 ſſet, 


>the Content of the 
Body? 
Content. 

| 


the water fell 1,5 foot; 
what was the Content 
of the Body? 

1,5. K boy * 7854 X 
1,5=2,05 feet, Cont. 


1,6875 foot, Content. | 


— 


the five Regular Bodies. 
Tux x are five Solids contained under equal regular Sides, which, 
by way of dictinction, are called the" five regular Bodies. 
THhesE are the Tetraedron, the Hexaedron or Cube, the OXaedron, 
the Dodecaedron, and the Eicofiedron. The meaſuring of the Cube 
was ſhewn at Art. 28. I ſhall now ſhew how to meaſure the other 


four, by-the followi 
A Tas of th 
five Bodies, the Sides 


&fo 


being unity, or 1. 


Table, which is the ſhorteſt method. 
lid and ſuperficial Content of. each of the 


| Names of the Bodies. | Solidity, | Superficies. 

i etracdron. 0.11785 | 1.73205 
Hexaedron. 1. | . : 
Octaedeon. 0.4714 3.464 | 
Eicoſiedron- 2.181695 8.66025 

Dodecaedron. 7.663119 20.6457 

; Mm m Ars 
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All like ſolid bodies being in proportion to one another as the cubes 
of their like ſides; the ſolid content of any of theſe bodies may be 
found by multiplying the cubes of their ſides by the numbers in the 
ſecond column under Sol:dity ; and their Superficies, by multiply. 
ing the ſquares of their ſides into the numbers in the third column, 
under Sxperfictes. 


Of the TETRAEDRON. 


Tx1s ſolid is contained under four equal and equilateral triangles, 
that is, it is a triangular Pyramid of four equal faces, the fide of 
whoſe baſe is equal to the ſlant height of the Pyramid, from the an- 
gles to the yertex ; Ag. 

Ar. 47» The fide of a Tetraedron being 3, to find the ſolid 
and ſuperficial content, | | 

Cule = 3X3 X 3=27, and 27 X ,11785==31,8195= Solidity. 
Square =3 & 3=9, and 9X 1,73205=15,58845= Superficies, 


85 e the OCTAEDRON. 
Tais Solid is contained under eight equal and equilateral trian- 
ples, which may be conceived to conſiſt of two quadrangular pyra- 
mids of equal baſes joined together, the ſides of whoſe baſes are 
equal to the given ſides of the triangles, under which it is contained, 
ART. 48. The ſide of an Octaedron being 3, to find the ſolid 
and ſuperficial content. 
Cube = 3X 3X 3<=27, and 27 * ,4714=12,7278= Solidity. 
Square = 3X3=9, and 9X3,464=31,176 = Superficies. 


Of the DoDECAEDRON. 

Tr1s Solid is contained, under twelve equilateral Pentagons, and 
may be conceived to conſiſt of twelve pentagonal pyramids, of equal 
baſes and altitude, whoſe vertices meet in the centre of the Dode- 
caedron. | 

AR r. 49. The ſide of a Dodecaedron being 3, to find the ſolid 
and ſuperficial content. 

Cube = 3X3X3=27, and 27 X7,663119==206,904. 
Square = 3 X3=9, and 9X 20, 64572183, 8113. 


Of the E1cos1EDRON. 

Tr1s Solid is contained under twenty equal and equilateral trian- 
gles, and may be conceived to conſiſt of twenty equal triangular 
pyramids, whoſe vertices all meet in the centre, 

AxzT. 50. 'The fide of an Eicoſiedron being 3, to find the ſolid 
and ſuperficial content. 

Cube = 3X3X 3=27, and 27 X2,18169=58,g0563=Sohdity. 
Square = 3 X3=9, and gx 8,06025=77 ,94225=Superficies. 

As the figures of ſome of theſe bodies would give but a confuſed 
idea of them, I have omitted them; but the following figures, cut 

| out 


r s O Un 


out in paſteboard, and the lines cut half through, will fold up into 
the ſeveral bodies, | | 


Dee. 4 Hexaedron. Odtaedron. 


22 = 5 


7 


Dadecaedron. Eicaſſedron. 


Of Cas Kk GAUGING. 

Auox the many different Canons, drawn from Stereometry, 
for gauging Caſts, the following is as exact as any. 

Takt the dimenſions of the caſk in inches, viz. the diameter 
at the bung and head, and length of the caſk : Subtract the head - 
diameter from the bung- diameter, and note the difference. 

Ir the ſtaves of the caſk be much curved or bulging $etween the 
bung and the head, multiply the difference by ,7 ; if not quite fo 
curve, by ,65 ; if they bulge yet leſs, by ,6; and if they are almoſt 
or quite ſtrait, by ,55, and add the product to the head-diameter ; 
the ſum will be a mean diameter, by which the caſk is reduced to a 
cylinder. 

Sar the mean diameter, thus found, then multiply it by the 
length; divide the product by 359 for ale or beer-gallons, and by 
294 for wine gallons. | 

Note 1. The length is moſt conveniently taken by Callipers, al- 
lowing, for the thickneſs of both heads, 1 inch, 14 inch, or 2 
inches, according to the ſize of the caſk : But if you have no calli- 
pers, do thus; meaſure the length of the ſtave ; then take the depth 
of the chimes, which, with the thickneſs of the head, being ſub- 
tracted from the length of the ſtave, leaves rhe length within. 

Note 2. You mult take the head-diameter, cloſe to its outſide, 
and, for ſmall caſks, add 3 tenths of an inch; for caſks of 30, 40, 
or 50 gallons, 4 tenths, and for larger caſks, 5 or 6 tenths, and 3 
5 | | um 
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ſam will be very nearly the head-diameter within. In taking the 
bung-diameter, obſerve, by moving the rod backward and forward, 
whether the ſtave, oppoſite the bung, be thicker or thinner than 
the reſt, and if it be, make allowance accordingly. 


| By the Sliding Rule. ; 

Ox D is 18,94, the gauge-point tor ale or beer-gallons, marked 
AG, and 17,14, the gauge-point for wine-gallons, marked WG : 
ſet the gauge-point to the length of the caſk-on C, and againſt the 
mean- diameter, on D, you will have the anſwer in ale or wine gal- 
lons accordingly as which gauge-point you make uſe of. 


By the Scale. 
Taxe the extent from the gauge point to the mean diameter, 
ſet one foot of the dividers in the length, and, turning them twice 
over, they will point out the content. 


r RES, pq ITY 


— 
8 


N Ax r. 51. Required the content, in Ale and Wine-gallons, 
of a eaſk, whoſe bung diameter is 35 inches, head- diameter 27 inches, 
4 and length 45 inches ? | | 
| | Bung-diameter 35 Square of the diam. 1062,76 
 Head-diameter=27 Length= 45 
= = Difference= 8 531380 
bl 57 425104 
J + a 1 
1 55 359)47824z20(133,21 
\ Add the head-dia.==27 | [ Ale gall, 
1 8 294) 47824, 20159, 26 v gall, 
Mean-diameter = 32,0 
[ 32,6 
1 1956 
0 65² 
8 978 


Squared 1062,76 


Ar. 52. A round Maſh-Tub is 42 inches diameter at the top, 
44 within, and 36 inches at the bottom, and the perpendicular height 
We 48 inches; Required the content in beer and wine gallons ? 

41 Tuts being the lower fruſtum of a cone, to the product of the 
diameters add 4 of the ſquare of their difference; multiply this ſum 
by the length, and it will give the ſolidity in ſuch parts as the di- 
menſions are taken in. If they be taken in inches, divide by 359 
for beer, and 294 for wine gallons, 
42—36 X 42— 36 g 359=2043 Ale Gallons. 
FS 2 50, $490 294=2483 Wine Gallons. 
| ART» 


42 * 36+ 


xs 8.0 11D i: a" 


Ax r. 53. Let the difference of diameters of this'Fub be 6 inches, 
the height 48 inches, and the content 2034 gallons, to find: the 
diameters? | | „ 
MuuTieLyY the content, if. beer-meaſure, by 3595 if wine- 
meaſure, by 294, and divide the product by the length: from the 
quotient ſubtract 4 of the ſquare of the difference of the diameters ; 
to this remainder add the ſquare of + the difference of the diameters, 
and extract the ſquare root of the ſum ; from the ſquare mot ſub- 
tract £ the difference of the diameters, and it will give the leaft di- 
ameter to great exactneſs, to which add the · difference of the diam- 
eters, and the ſum is the greateſt diameter. 1 * 


6% 6 
FM ” 7 Jn 8 + 3x 3 — 3 = 36, and 36 + 6=42- The 
diameters are 36 and 42. 3 

Tux content of any veſſel, in gallons, &c. may be thus wund: 
Meaſure the inſide of the veſſel, according to the rule of the fige, 
and find the content in cubic inches, then, — 


1728 Cubic Feet.” 
* . 282 and the Quotient will ) Ale or Beer Gallons. 
Divide ty 231 (ee the Content in Wine Gallun. 
250,425 Buſhels. © 


Ax r. 54. To ullage a Caſh, lying on one fide, by the Gzaying-Rod, 
co hen the Bung diameter, and the content, one, or both, ave greater or leſs 


than the Table on the Rod is made for. 
RulLE. As the Bung-diameter of the Caſk to be meafared-: is to 


the Bung-diameter that the table is made for :: ſo are the dry inches 
of the Cafk : to a hu number, which find in the Table on the Rod, 
and note the number of gallons anſwering to it. Then, as the con- 
tent of the Caſk that the table is made for: is to the content of the 
Caſk to be meaſured:: fo is the number of gallons anſwering to the 
aforeſaid fourth number: to the number of gattons your -Cafk wants 
of being full. | 


Art. 55. To find a Ship's Burthen, Or to Gauge a ſhip. 
THeRe is ſuch diverſity in the forms of Ships that no general Rule 
can be applied to anſwer all varieties; however, the following Rules 


are practiced. 
RuLE. 1. Multiply the breadth at the main beam, half the breadth, . 


and length together: divide the product by 94, and the quotient is 


the Tuns. | 
RulE 2. Divide the continued product of the length, breadth 


and depth, in feet, by 100, for Ships of war, and 95 for Merchant- 
Ships, in which nothing is allowed for guns, &c: and the quotient is 


the Tons. 
Rute 


—ͤ—— — — 


E 


; 

1 
1 
+ 

15.9 
1 


% 
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RvLe 3. Take the length, from the Stern-poſt to the upper part 
of the Stem; ſubtrat two thirds of her breadth from that length: 
multiply the remainder by the whole breadth, and that prodùct by 
half the breadth, in feet, and divide by-100 for war, and 94 for Mer. 
chant-Tonnage. 


Rl 4. The weight of a Ship's burthen is half the weight of 
Water ſhe can hold. | 


What is the tonnage of a Ship, whoſe length is 97 feet, breadth 
31 feet, and depth 15 + feet? | ; 


By Rule 1}. VB. Rule ad. 
EBreadth 15, 5 . Length y 
Breadth 31 t | Breadth 31 
155 F 
465 | 291 
480,5 00 
Length, 9 7 | + Breadih=15,5 
33035 | 15035 
43245 15035 
| | 3007 
94) 46608,5 (495,83 Tons, 
376 95) 45608, 5 (490,61 Tons, 
380 
900 100)46608, 5 (466 Tons, 
846 400 860 
eng 273 3855 
548 660 
470 600 585 
785 608 | 
752 600 150 
95 
330 85 
282 55 
48 


a *¹˙ 8 O LAT DFS. 1 oh 


| By. Rule 3. 
_ * » Length=097 . 
Subt. 2 of Breadth=20,66 % 


76,33 „ 
Mult. by the breadth 31 


633 
22899 
3366,23 
Mult. by æ breadth 15,5 


1683115 
1683115 
336623 


2 


9452176, 565 (555, 069 Tons. 
The Propertions of Noah's Ark wwere as fallow, wiz. 


| Feet. 
Length of the Keel, 300 } Its Burthen as a Man of War 
Breadth by the Mid-ſhip-beam 50 þ 4500 Tons, [ Tons. 
Depth in the Hold 30 J As a Merchant-ſhip 473632 


' QUESTIONS in MENSURATION. 


1. Tas largeſt of the Egyptian Pyramids is ſquare at the Baſe, 
and meaſures 693 feet on a Side: How much ground does it cover? 


693 693 _ 1764 


778 1764 Poles, and 0 = Acres and 4 Poles, Anſ. 


2. Waar difference is there between a floor 20 feet ſquare, and 
two others, each 10 feet ſquare ? 5 


20 & 20—10 X10+10X 1022200 feet, Anſ. 


3. Tura is a ſquare of 2500 yards in area; what is each Side 
of the ſquare, and the breadth of a walk along one Side and one 
end, which may take up juſt one half of the ſquare ? 

ED 


2500 = 50 yards, each ſide. — = 35,35, and 50—35, 352 
14,65 yards, breadth of the walk, Anſwer. 


4. A Pine plank is 16 feet and 5 inches long, and I would have 


juſt a ſquare yard lit off: At what diſtance from the edge muſt the 
line be drawn ? 


A ſquare yard = 1296 Inches, and 16 feet 5 inches=197 inches, 


Therefore, 248 = 64 Inches, Anſwer. 
197 197 


Go I's 


Stone is ground away, making no allowance for the Eye? 
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5. Ir the Area of a Triangle be goo yards, and the Perpendi ; 
lar 40 yards; Required the length of-the Baſe ? ate 
* OO R 2 
| | - — = 45 yards, Anſ. 
6. Ir the three Sides of a plain Triangle be 24, 16 and 5 
es; Required its Area? 4 e ee 
24416412 
2 
VDI N10 2-85, 32 Perches, Area. Again, As 24: 16 + 
12 :: 1612 : 4,6 +, the difference of the Segments of the baſe; 
4.61 — . 
then, 2 9,6, and VIZ Xx 12—9, 6 9, G 7, 11 the 
perpendicular on the longeſt Side; whence 242 X7,11=85,32, A. 
rea, as above. 


7. Required the Area of a circular Garden, whoſe diameter i; 
12 Rods ? 12X12.X ,7854=113,142 Poles, An/, 


8. Tax wheel of a Perambulator turns juſt once and an half in 
a Rod; what is its diameter? 
16,5 X3=11, Circamf. and 11% ,31831=3z feet, A., 
9. ARD for a Platform to the Curb of a round well, at 714, 
per ſquare foot; the in ward part, round the mouth of the well, ls 
36 Inches diameter, and the breadth of the Platform was to be 153 
Inches z what vill it eme % 
36 ＋ 15,5 Xx 2567 tbe greateſt diam. 67 X 67 X,7854 —-36 K 36 7854 


2 2 1 17754157 Square feet, at 74d per fvot, ioſio 1 4. 

10. Requined the difference between the Area of a Circle, whoſe 
Radius (or ſemi - diameter) is 30 yards, and its greateſt inſcribed 
Square? 

Fo X 2 = 100 the Diameter, and 100 X 100 X „7254 = 7854 the 

Area of the Circle, then, 30 & 5% X2=5000 the Arce of the greateſt in- 
feribed ſquare, and 785 4--,000=2854 A. | 

11. Tnexr is a Section of a Tree 25 Inches over; I demand the 
difference of the Areas of the inſcribed and circumſcribed. ſquares, 
and how far they differ from the area of the ſection ? 
25X 25——=12,5X12,5X 22312, 5 the difference of the ſquares. 
25 X25 —25 X29 XN \7854=234,12 5 the circumſcribed ſquare, more thar 
the faction, and 25R25X 854-12, 5 & 12, 42 178; inſcribed 
Square, 'leſs than the Area of the Seen? ? N 

12. Four men bought a Grindſtone of 60 inches diameter: How 


much of its diameter muſt each grind off, to have an equal ſhare of 
the Stone, if one firſt grind his ſhare, and then another, till the 


— 


= 26; 26— 24 26—16 210; 26=12=14, and 


» —— 


Rv1.t, 
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Rub. Divide the ſquare of the diameter by the number of men, 
ſubtract the Quotient from the ſquare, and extract the ſquare root 
of the remainder, which is the length of the diameter after the firſt . 
man has ground his ſhare ; this work being repeated by ſubtract- 
ing the ſame quotient from the Remainder, for every man, to the 
laſt ; extract the ſquare root of the remainders, and ſubtract thoſe 
roots from the Diamieters, one after another; the ſeveral remainders 
will be the Anſwers, 


60 From 60 
60 Take 51,9615 
4 36⁰0 | Remains 8,0385 == 1ft art. 
Quo. oO | From 51,9615 
— Take 42,4264 
From 3600 
Take goo Rem. 9,5351==2d. ſpares 
4 2700=51,961 5, 10 be taken from 60. | 
$ubt. oo From 42,4204 
MY 1800 Take 30 


Subt. goo==42,4264, from 51,9615 
y/ go0=30; from 42,4264. Rem. 12,4264=34. arr. 


And 30 Inches Aub. ſpare. 


13. Ir a cubic foot of Iron were hammered, or drawn, into 4 
fquare Bar, an Inch about, that is 3 of an inch ſquare ; Required 
its length, ſuppoſing there is no waſte of Metal ? 


== = 27648 inches, = 2304 fett, Anſ, 
14. Required the Axis of a Globe, whoſe Solidity may be juſt 
equal to the area of its Suriace ? | 


| LS = 6 Inches, An.. 

15. A Joiſt is 74 inches wide, and 24 thick; but I want one juſt 

TO " large, which ſhall be 34 inches thick; what will be the 
readth ? 


Deny — et 9 Inches, An. 


16. I have 2 ſquare ſtick of timber 18 inches by 14 ; but one of a 
third part of the Timber in it, provided it be 8 inches deep, will 
ſerve; How wide will it be? 

== = 8 = 10% Inchir, Ane 

17. A had a Beam of Oak-timber inches ſquare thronghout, 

and 25 feet long, which he bartered M B, for an equilatera! tri- 
* 


* 


Nun angular 


will the Stick then be? 


136,5 K 1 28 
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angular Beam of the ſame length, each ſide 24 Inches; Required 


the balance, at / per foot: 
18% 18%25 

| 2 144 
The Perp. let fall on one of the Sides of the triangular Beam is 21 in- 


ches, and the half-perp. = 10,5, then, nt = 1,75 foot, Arca at 


= 56, 25 Solidity of the Square Beam, 


144 
the end, and 1,75 X25==43,75 ſiet, Solidity of the triangular Beam; 


therefore 56,25—43,75=12,4 feet, at 1/4 per fon 1e balance due 


to A, An,. 


18. War is the difference between a ſolid halt-foot, and half a 
foot ſolid ? 


| x = 4, therefore, one is but & of the orber. 


19. A lent B a ſolid Stack of Hay, meaſuring 20 feet every way; 
ſometime afterward, B returned a quantity, meaſuring every way 
10 feet ; What proportion of the Hay remains due ? 

20 X 20X 20—I0O XIOX10 = 7000 feet = As,. 

20. A ſhip's hold is 754 feet long, 18; wide, and 73 deep; 
How many Bales of Goods 3; feet long, 24 deep, and 24 wide may 
be ſtowed therein, leaving a gang-way the whole length, of zà feet 
wide ? | 

75:5 X18,5X 7,25=75:5X7225% 3325 

3,5 K 2, 25 K 275 hs 

21. Ir a Stick of Timber be 20; feet long, 16 inches broad, and 
8 inches thick, and 3+ ſolid feet be ſawed off one end; How long 


=385,44 Bales, A. 


1728X3, 

-- 20377-23216 feet, 63 Inches, Af. 

22. T folid content of a ſquare Stone is found to be 1361 feet; 

its length is 943 feet; what is the Area of one end; and if the 
breadth be 3 feet 11 inches; what is the depth? 

2069,05 26 


+7 


"77" =Area 2069,0526 inches, and = 44,022 in 
3 * a 
ches, Anjfwwer, | 


23. I would have a cubic Box made capable of receiving juſt 50 


Buſhels, the Buſhel containing 2150, 425 ſolid Inches; what will be 


the length of the Side ? 


8 

|  V2150,4X 50=47,55 Inches, 

24. A Statute Buſhel is to be made 8 Inches high, and 182 In- 
ches diameter, to contain 2176 cubic Inches; (though the content 
of the Dimenſions is but 2150, 425 inehes) I demand what the dia- 
meter of the Buſhel muſt be, the height being 8 inches; and . 

n 3 e 
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the height, the Diameter being 18x Inches, to contain 2176 cu- 
bic Inches ? | ; 
| Solidity n 
Height=8)21706 and / 272X1,273=18,6 Diameter. 18, 5 K 18,5 X 
— »7854=268,80315=4rea, and the Solraity 2176 
Area= 272 -—2600,8=8,0956 Inches, height. 


25. Tran is a Garden-rolling-ſtone 66 Inches in Circumfer- 
ence, and 34 cubic feet are to be cut off from one end, perpendi- 
cular to the axis: where muſt the Section be made? . 


1228 X 3,5 
* 33 214,65 r from one end, Anſ. 

26. I would have a Syringe of 15 Inch Diameter in the bore, to 
hold a quart, wine meaſure ; what maſt be the length of the Piſ- 
ton, ſufficient to make an Injection with? 


1,5]*=2,650725, and 2314 cubic Inches=57,75 the cubic Inches in @ 


quart, then, L222 = 23,033 Inches, An/. 


25075 

27. Ir a round Pillar, 9 Inches diameter, contain 5 feet; of 
what diameter is that column, of equal length, which meaſures 10 
times as much? 

As 5 : 9X9 :: 5X10 : $10, and 810 28, 46 inches, Anf. 

28. Tür is a ſquare Pyramid, each ſide of whoſe Baſe. is 30 
inches, and whoſe perpendicular height is 120 inches, to be divi- 
ded by Sections parallel to its Baſe into 3 equal parts; Required 
the Perpendicular height of each part ? 
30X 30 * 40=36000 the. Solrdity in Inches, now 5 (hereof is 24000, and 
x 7: 12000. 


Therefore, As 36000: 120 * 1204 120: f 3 g . 0 Then, 


3 3 | 
41152000=104,38. A, /5760009=83,2. Then 120=104,8=15,2 
length of the thickeft part, and 104,8—33,2=21,6 length of the middle 
part, conſequently 8 3, 2 is the length of the top-part. 


29. SUuPPost the diameter of the Baſe of a conical ingot of gold to 
be 3 inches, and its height 9 inches; what length of wire may be 
expected from it. without loſs of metal, the Diameter of the wire 
being one hundredth part of an inch ? 
3X3X,7854X3=21,2058 he Solidity of the Cone. 

21,2088 k a | 
Koix5 „ incher=4 miles and 460 yards, Any. 

30. SUPPOSE a Pole to ſtand on an horizontal plane 75 feet in 
height above the Surface: At what heigzt from the Ground muſt 
it be cut off, To as that the top of it may tall on a pojnt 55 teet from 
the bottom of the Pole, the end, where it was cut off, reſting on 
the ſtump or upright part ? 


As 
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As the whole length of the Pole is equal to the Sum of the Hy- 
pothenuſe and Perpendicular of a Triangle, (the 55 feet on the 
Ground being the Baſe) this, as well as the following Queſtion, 
may be ſolved by this | * 55H 


Rur E. From the Square of the length of the Pole (that is, of 
the Sum of the Hypothenuſe and Perpendicular) take the Square of 
the Baſe ; divide the Baſe by twice the length of the Pole, and the 
Quotient will be the Perpendicular, or height at which it muſt be 
bee g's" "_ _— whe | 


75 X7T5—55% x ; 
A TT IBN = I77 Feet, An. 


21. Sur rost a Ship fails from Lat. 430, North, between North 
and Eaſt, till her departure from the Meridian be 45 Leagues, and 
the Sum of her diftance and difference of Latitude to be 135 Leagues; 
I demand her diſtance ſailed, and Latitude come to? 


135 X135——45 X45 
135 * 
the di ference of Latitude, 135—60=75 Leagues the Diftante.—Now, 4s 
the Hegel is jailing from the Equator, and conjequently the Latitude is in- 
creaſing. Therefore, rk. 
To the Latitude ſailed from 439,00 
Add the Difference of Latitude 3,00 


60 Leagues, and GO * 3 180 miles = 3 degrees 


And the Sum is the Lat. come ts 246 , oo. 
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DEFINITIONS. 


GEBRA is the art of computing by Symbols. 

A 1. Like quantities are thoſe which conſiſt of the ſame Letters. 
* 2. Unlike quantities are thoſe which conſiſt of different Letters. 

3. Given Quantities are thoſe whoſe values are known. 

4. Unknown gaantities are thoſe whoſe values are unknown. 

5. Simple quantities are thoſe which conſiſt of one term only. 

6. Compound quantities are thoſe which conſiſt of ſeveral terms. 

7. Pofitive or affirmative quantities are thoſe to be added. 

8. Negative quantities are thoſe to be ſubtracted. 

9. Like figns are all + or all —, 

10. Unlike figns are + and —. 

11. The co-efficient of any quantity is the number prefixed to it. 

12. A binomial quantity is one conſiſting of two terms; a trinomi- 
al, of three terms; and a quadrinomial, of four terms, &c. 

13. 4 refidual quantity is a binomial, where one of the terms is a 
negative. | 
Ix the computation of Problems, the firſt letters of the Alpha- 
bet are put for known quantities, and the laſt letters for thoſe which | 
are unknown. hy El 

AXIOMS. | | 

1. Ir equal quantities be added to, ſubtracted from, multiplied 
or divided by. equal quantities, the wholes, remainders, products 
and quotients will be reſpectively equal. 

2. Tae equal powers or roots of equal quantities are equal. 

3. Two quantities reſpectively equal to a third, are equal to 
each other. 

4+ Taz whole is equal to all its parts taken together, 


A 2. D+;F-I ON 


Cast 1. To add quantities which are alike, and have like figns,* 
Rur. Add all the co-efficients together, and to their fum. ad- 
join the Letters common to each term, prefixing the common ſign. 


54 


Wart a leading quantity has no ſign before it, + is always underſtood ; and a 
quantity, without any co- efficient prefixed to it, is ſuppoſed to have unity, or 1. 
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5a —6bx 84xy ox? = * Tax == y 
7a —36x 7bxy 3x* + 2xy dax — 3y 


8a —24U 3bry ** + 3xy 6 — 2y 
10a 7x 4bxy 7%* ＋ 8xy 4ax — 3y 
22 — A* gbxy x* + xy ax— y 
4 — bx oxy 2x* Þ 3xy Jax — 2y 
33a —24 286xy 19x? + 18xy 294x—=12y 


Cas 2. To add quantities which are like, but have unlike figns. 


RuLE. 1. Add all the affirmative co-etficients into one ſum, and 


all the negative ones into another. 
2. SUBTRACT the leaſt ſum from the greateſt, and to the differ- 
ence prefix the ſign of the greateſt, with the common quantity. 


—a + 3ax* + 6x" +3y —xy+ 8 + 8x*— y+ 3 
77% Tia — 3. y —39+ ) -i —- 354 29x 
+8 ; 133% + „1% — 2 . 
—s A4 2x7 —3y ＋ 5 - + 9 +6z——104/x 
„ ͤ . 


— — — — — 
——ů— 


* 


To Tze —7x* T 197 * + 4 * — 5 


n— „ ww (@( wu ——— — 


Cass 3. To add — dohich are unlike, and hawe unlike figns. 


Rur. Collect the like quantities together by the laſt rule, and 
ſet down thoſe which are unlike, one after another, with their pro- 


per ſigns. 


2x 2x — ** 
3y 3a —x 2a: — mah 4 / ax—x* 
—_—_ 2ax4+6x* —bax+#*—x+10 
— 
42 34/*—24X IKA: ax—x* 


— — 


— —— 
— 


2x -* x+ 52 + 3a+3vV* $aX— ax=—=Xx—x + 3y _ 


SUBTRACTION, 


Rur. Change the ſigns of all the quantities to be ſubtracted- 
and then add them together, as in Addition, 


3a*—26b 6x*— 8+ 2 35y—2+8X—* B8ax—24/xy—10 
2a*—36 x*+ gy—20 Zagy—8— 8*—3y IOX—b -a 


* 


4224 3 5* — 7 + 22 1144 616 Y gax + 44/ ®y—10—10x 


— — — — * 


MULTIPLI- 


I 
4 
r 
19 


1 I e 35.4; 471 


MULTIPLICATION. 


CASE 1. Te multiply fimple quantities. 


Ruiz. Multiply the co-efficients of the two terms together, and 
to the product annex all the letters in thoſe terms. 
Nete. Like ſigns produce +, and unlike figns —. 


24  —2a 5a — ox bar —x 5 —xy 
36 1744 — 6x — 56 5x xy* — xy 


bab —8ab —3o02X 445 zo * 1 + 7.x%3 


CASE 2. When one of the factors is a compound quantity. 


Rure. Find the products of the multiplier and every particular 


term of the multiplicand ſeparately, and place them one atter ano- 
ther with their proper ſigns. 


4a—26 6xy—8 84% —-2x +6 2z9—8+ 2xy- 
3a 2x 3%Y xy 


124 —bab 12 y—16z 24a*xy—6x*y+18Xy 35 *—Bay C 


M— 


— 


CASE 3 . When both the Factors are compound quantities. 


Ru bx. Multiply every particular term of the multiplier into every 
term of the multi plicand reſpectively, and ſet down the products one 


after another with their proper ſigus, and their ſum will be the 


whole product. 
x+y x—y 3x*—=2xy+Þ 5 
x+y 4 x*+ 23 
x* + xy #* == A z - οο K 
+ xy+y* — xy +" + 6x%—4x*y* + 10xy 
—— r — 91 + Oxy—l 5 


x* + 2xp+y* * —2xyp+y* 


J T --f 


Wu x two ſurd numbers are to be multiplied together, multiply 


them without any regard to the radical ſign, and prefix the radical 
ſign to the product. Thus, /3X /2=4/6; VAX VV, Cc. 


DIVISION. 
CASE 1. When the diviſor is a ſimple quantity. 


Rur e. 1. Place the dividend above a line, and the diviſor under 
it, like a_yulgar fraction, 


2, Exevxce 


r * 
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2. Ext ux thoſe letters which are common to both the factors, 
and divide the co- efficients of all the terms by any number which will 
divide them without a remainder. 

More. Like ſigns make +, and unlike ſigns —, as in multipli- 


cation. | 
a 80 abe . a 10abþ 15 26+ ze x ab + 32 
— = 35 mr ar ir 3" ir 


aK, 12xy ty 30ax—544  5x—0p lofip—rgy*—5y 


ES oo. Id” e 5y 
e nt. 5-3 
2x2? 2—1 5 34 —4 wo +2+ 8 


CAsE 2. When the diwi ſor and dibidend are both compound quantities, 
Rus. 1. Range the terms of both the quantities according to 
the dimenſions of ſome letter in thein, ſo that the firſt term may 
have the higheſt power of that letter, and the ſecond term the next 


higheſt power; and ſo on, 
2. Divipe the firſt term of the dividend by the firſt term of the 


diviſor, and place the reſult in the quotient. 
. MuLri?Ly the whole divifor by the quotient-term laſt found, 


and ſubtract the reſult from the dividend. 
4. To this remainder bring down the next term of the dividend, 


and divide as before, and fo on, as in common Arithmetic. 


h + 5e*x+ Fax TA (a +4axÞx* 


a3 + a* x 
4 ＋ gaxt 
* 4a 
ax + x3 
ax + x3 
* | 
E SE eee ant) af—r3(at e 
8 —— 
6, n X a*x—x3 
+616 eee a x——ax? 
A — e 
9 ax — x5 


* * 
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ALGEBRAIC FRACTIONS © | 1 


| PronLEM 1. To reduce @ mixed quantity to an im proper fraction. . 

Rur. Multiply the integer by the denominator of tlie fraQtion, 1 
and to the produg. add the numerator, and the denominator being 1 
placed under this ſum will give the improper fraction required. | i 


2 2 1 
x ar + x 6 94 — 2 — 2K iN 
; a a . c CY a a 
2 — x+ — — . 4 
* * a 4 


| * 
ProB. 2. To reduce an improper fraction to à whole, or mixed quantity, = 
Rur. Divide the numerator by the denominator, for the inte- 


gral part, and place the remainder over the denominator, for the frac- 
tional part, 


2 2 2 z 2 — 42 * 
2 ee eee 2 ; —_ — 4 — 1 
„ * a＋ a＋ 6 6 

2 2 1 
a. =4+ x + . - 
AF — 


Pos. 3. To reduce fraction of di ferent denominators, to thoſt of the 


ſame value, which fpa!ll have a common denominator. 
Rv1 er. Multiply every numerator ſeparately into all the deriomi- 
nators but its own, for new numerators, and all the denominators 
together, for a common denominator. 


a 8 F l * 
1. Ra DVUcE 7 and — to fradtions of equal values, having a 3 
C 14 


— 


common denominator, ; 
a ==ac New Numer. ac þ* 4 
bxb=6b* New Numer, J and 7 * fractions required, Fl 
9 a 


bXe=be Common Deneminator. A 


| A b C . o 4 
2. REDuct T., — & — to equivalent fractions, having a com- 
Cc 


b 4 1 
mon denominator. _— 
a Nc Nd acd Bu 
bxbXd=b*d acd 324 c 
eXbXc . bt? had and bed? An. 
bXeXd=beid 


Pon. 4. To find the greateſt common meaſure of a fraction. 


RuLe, 1. Range the quantities according to the dimenſions of 


ſome letter, as was ſhewn in diviſion, | 
Q 0 9 2. Droids 


* 
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2. Diviye the greater term by the leſs, and the laſt ir by 
the laſt remainder, and ſo on, *till nothing remain, and the diviſor 


laſt uſed, will be the common meaſure required. 


Mete. All the letters or figures, which are common to the diviſor, 


and dividend, muſt be cancelled in the diviſor before they be uſed 
in the operation. 


1. To find the greateſt common meaſure of — ——— 
* ; ca +a*x 
tc c +a*x | 
or c+ x)ca*+a*v(a* 
ca TA 
T herefore the greateſt com- 
mon meajure ts (+ x. * 
—— > 
2. To find the greateſt common meaſure of —— vg nt 
55 2bx+b_ b 


x 8 
ix Ib 2bx* ＋ 222 


- 


» —2bx* —2b*x)x* + 26x +62 
or x + b )x*+2bx+86*(x+6 


x*>+ bx 
Therefore x - b ig the great 
common Diwvijor. Sv 6? 
| ZK 62 
* 


PROR. 5. To 225 a fraction to its loaueſt Terms. 


* RuLr. 1. Find the greateſt common meaſure, as in the laſt Pro- 
blem, 


2. Divide both the terms of ws fraction by the common meaſure 


thus found. 5 | I. REDucE 
Tt Hax I find that x is common a to both diviſor and dividend, I therefore cancet x 
in the diviſor, that is, I divide cx4x> by x, and c is the quotient ; Thus, 
x)cx4+x*(c+ x, for the diviſor, 
cx 
— 
2 
2 
" 


Hr —26x ie common to the diviſor and dividend z I therefore firſt divide -a? 
n by x, and the quotient is ==2bx —24*, thus, 
I then divide —25x—26* by —26, and the quoti- 
* -f -ον , -,-- ent is x+6, thus, | 


_ . | 2b xn b? (rb, th the ee. 
N = oy A 
| —_ \ I. — — 

2 1 _ 

— — | * —2 5 N 

* — 
# 
1 . A © . 7 


tis A L IE IN 


ex 1 Lb 
1. RepDucE 2 to its loweſt terms. 
TA X 


ca* | 1 1 
ex+x*)ca®+a*x . + wa 
or c+x )ca +a* x(a*- 1 | 
ca TA il 
1 
Therefore cx is the greateſt common mea ſure, | 1 
23 r fx 421 red 2 
| an c+x canhats * — ton re? . 4 
«„ - a | 1 
. E to its loweſt terms. of 
Mgr. | 
x +26bx+6*)x* —6b*x(x LY F 
* +2bx* +639 | 1 
— — 0 | W- 
=2bx* —26*x)x* + 23x 4+ 6* HK 
er x+6 )x*+2bx+6*(x+6 | 
x* + bx 
bx +5* 
| bx +6* 
Therefare h is the greateſt 
common meaſure, and _ N * 
x3 gs x? —be 5 * 
+3) = — Traction reguired. - 


Pros. 6. To add fraftional quantities together. 
RuLt. 1. Reduce the fractions to a common Denominator. 


2, Apy all the numerators together, and under their ſum write 
the common denominator, \ 


; * % 
1. Ard — and —, 
2 3 


XXJ=3x 
' 15 XX2=2Xx 


a C e 
2. ADD "25.97 and —, 


Ne pF ac ed 8 
c X Xf=c FE PLIES . 
oe —— „ 2% by baf baf 


— — 


S* NF bat 


3. Abo 
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3. Adv a— Ian ande 
3x* X c IC 
axel ba 8 
SX bc 5 mo zen? 
; c 


[ 


2 


Pros. 7. To ſabiract one frafional quantity from another. 
Rur. 1. Reduce the fractions to a common denominator. 
2. SUBTRACT the numerators,” and under their difference write 
the common denominator. 


1. RequireD the difference of T and — 752 


X XII II 


Lt — 22 L = Differences 
3X 11 33 . 
2. WBRaArx is the difference of — and 9 — 4 
. , — 36 ; 5c 
NY Ee; 5ac 
— —— 
3 iv gc gige 
8 Gab——12be _ 2 126x \ 
15 2 T5 77 — — | 157 = difference. 


PzoB. 8. To multip,y fraional quantities. 


RurLe. Multiply the numerators together for a new numerator, 
and the denominators, for a new denominator, 


1. MuLTiPLY 5 5 together, 


* 135 == == = Prode8. 


G 
3. FinD 3 be"! 4 —7 
. 


x X 4x XIOx 40 4x P 
| 2 Tn = Predudt, 
2X5 X21 ; 210 2 wh 


3. FixD 
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* 
| x x+a | 
3. Fr the product of — and 725 

= N. 
a NKA＋ 0 a T4 


ProB. 9. To divide one fractional quantity by another. 
Rur. Invert the diviſor, and proceed as in multiplication, 


> 2x * 22898535 Ä 
21 SN 
x+a ++6 KB 
* - " y d \ 
3. Div 2 by 7 9 


eber orient 
SLIT x+6 __2x*—26* 8 


INVOLUTIO N. 


Ix vol ur io is the raiſing of Powers from any propoſed root; 
or the method of finding the ſquare, cube, biquadrate, &c. of .any , 
given quantity. , 
RuLeg. Multiply the qugutity into ĩtſelf as often as is denoted by 
the Index, and the laſt prõduct will be the power required. Or, 
MuLT1PLy the Index of the quantity by the index of the Pow- 
er, and the reſult will be the ſame as before. | 
Note, When the ſign of the root is +, all the powers of it will _ 
be + ; and whea the ſign is —, all the odd powers will be —, and | N 
all the even powers +. | | 


| a* = ſquare. a* ſquare. | 

mY a3 = cube. 2128s =cabe: | 

Rout Sa a*= 4th power. A as =4th power. | 
av= 5th power. a'*=5th pouer. 


_ _ 5 4 


+ yga*= ſquare. 


—— — — 
of —_ " = * — 
C by a = \ = af 


. 
4 
3 — 27a*=cube. 
9 3a + $14*=4th power. 1 
—2434a*=5th power. = 
+ [ wc) "ig 42 2 © | 4 
— 84a r = ende. 3 I = 
Rea za * — 12 4 
* * + 16a*x® = fow. Root == 7 2 Cs | | 
—z za * 25thpow, uf K dri | 
"0" — = biquadrate. | .W 
. un = 
IC. % £ IS Xs: 2 | 1 
: $ 1. 
. 8 
| if 


— qa — 
W = 2 
WP * 


r 


* 
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2,,4 
e : | + * 2 ſquare. 
2ax? ; 


; 8a 
Noot — 36 — 2763 = cube, 
458 
LE = biquadrate, 

K ＋ 2 

x+a 
5 ** ax 

Tara 
& + 2ax+a*=Square. | 


x +82 


— g * 


x3 + 2ax* 2 * 
+ ax* + 24a*x + a3 


4 zar ＋ 34 +47 = Cube. 
x + 2 


1 4 zax + 3a*x* + ax 
+ ax*+3a*x* + 34a* x +@* 


* K. 44x" 4622 4 4 + 4% _— Biguadrate. 


Of the Compoſition and Reſolution of a Square raiſed from a Bino- 


mial Root. 


A Binomial. is a quantity conſiſting of two parts or members, 


connected together by the ſign + or —, as x + @, * —a, x + =, 
5 = and a ſquare raiſed from a Binomial root. is nothing elſe 
but the ſquare of ſuch a quantity: thus, the ſquare of « + = is 


22 


wakes and that of ee e. is & — „ + —. 
4 2 4 


1 41 


el 


it 


— — 
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b b 
* * 7 
5 5 
x + 5 X — _= 
be b* 2 
4 > ou be 6% 
A 1 
be bx 
T2 } 2 
oa abs 4 2 3 0 2 x 6b* 5 
TS e eee 


Tur difference between theſe two ſquares ariſes from the differ» 
ent ſign of &, and that only affects the ſecond member; for the 


1 any | 
third member 2 will be the ſame, whether the quantity & be at- 
firmative or negative; therefore if thoſe caſes be thrown into one, 


it will ſtand thus: The fquare of & =; VIZ. +bx wheh the root in 


1 * and —bx when the rob: is * — M Nov, of the three mem- 


2 
bers, which compoſe this ſquare, the firſt, & is the ſquare of , the 
ſecond, & is the root of that ſquare multiplied into the co-efficient 


b, and the third member, is the ſquare of + thatis, the 


ſquare of half the co-efficient of the ſecond member; whence may 
be deduced the following obſervations, - * | | 


1. Any quantity conſiſting of tævq members, at x* Thx, wheredf one, 
as ** is a ſquare, and the other br is the root of that ſquare multiplied 
into ſome given co-efficient. b, it may be conſidered as an imperfect ſquare 

2 


b 
raijed frem a Binomial root, ard may eaſily be completed by adding — > 


that is, by adding the /quare of half the co-efficient of x in the ſecond term; 


thus x* + 6.x, when completed, is x* +6++ gg x*+ 3x becomes x* + 3x 


+ 2, becauſe half the co-efficient 3 is = Again, x* + 7 
4 X 


becomes x* + = += "becauſe half the co-efficient is = the - 


| þ bs 
ſquare of which is —.— Laſtly, * — — becomes x* — — * 


* 1 4 2 " f b ** 
: for the co efficient is — — its half — —, & the ſquare — . 
14 "x; a 2a | 


© | 2. The 


— 


— 
—— —— —— ee — 
* 3 1 


Ee __—_———— Rm—— 


G 
F 
U 
( 
*4 
4 
o 
$ 
1 
1 
1 
N 
; "2 
| | 
| 
1 1 
1 
in 
JS 
4 
= 
1 
1 
vl 


. 
* 3 — —— — 
- my a . 

8 ad 


' 
9 
1 
q 
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2. The Root of ſuch a ſquare, when completed, that is, the rot of $* 
+ bx + & will always be x = — that is, it will always be the 
Aare root of the firſt, together <vith half the co-efficient of the ſecond : 
thus the ſquare root of x*+6x+9 will be ++ 3, that of & + 3x+ 7 


ill be x+ —. that of & 7 Ny will be «+=, -#haſtly, that 
be 52 | 
of * — go — Will be x — —. 
467 26 


SIR ISAAC NEWTON's RorE for ra/mg a binomial 
or reſidual quantity to any power whatever, 


T. To find the Terms æuilÿbcut the co-efficients. 

Tus index of the firſt, or leading quantity, begins with that of the 
given power, and decreaſes continually by 1, in every term to the 
haſt; and in the following quantity the indices of the terms are, o, 1; 
2, 2, 4, &c. 
2. To find the Uaciæ or contfficients, 

158 Tu firſt is always i, and the ſecond is the index of the power: and 
in general, if the co- eſſicient of any term be multiplied by the index 
of the leading quantity, and the product be divided by the num ber 
of terms to that place, it will give the co- efficient of the term next 
following. 
Nete. The whole nu-gHer of terms will be one more than the in- 
dex of the given power; and when both terms of the root are +, all 
the terms of the power will be + ; but if the ſecond term be-—, 
then all the odd terms will be +, and the even terms —, 
1. LeT a+x be involved to the fifth power. 
The terms wwithout the co-efficients auill be ab, a, aK ,a*x3 ,ax+,z5, 
and the co-efficients will be 1, 5, —— . 2258. — 25 or 1, 5, 10 
10, 5,1, and therefore the gth poarer i3-a* ＋＋ g . io Tia x 
+ 5ax*+ x7. | * ö 
2. Ler + — @ be involved to the 6th power. 


4 


The terms with! the co-efficients will be x, xv, K 42,1, v4 0, 
| i 6K 15 20 6 
S the co-efficients will be I, 6, —==, . ue ==> _ 
5 
or 1, 6, 15, 20, 15, 6, 1; and therefore the 61h power of w—=a i; & - 4 
| + 15x*a*—20x%a3 þ15x*a*—bxa* ＋ 46. 
| EVOLUTION. 
| EvorvuT1on is the reverſe of involution, and teaches to find the 
roots of any given powers. | 
Casr 


* 
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CasE 1. To find the Roots of ſimple Quantitier. 


Rur. Extract the root of the co-efficient, for the numerical part, 
and divide the index of the letters by the index of the power, and it 
will give the root required. 


1. Ta ſquare root. of gx* . = Is 

2. Tax cube root of 8K = 2x7 = 2x. 

3. Taz ſquare root of za“ x = 418 V3; = N 

4. Tus cube root of — 1254 = 8 var. 0 
« $. Tus biquadrate root of 162 = 245 78 = 2ax*, 


CASE 2. To find the Square Root of a compound Quantity. 


RuLe. Range the quantities according to the dimenſions of ſome 

letter, and ſet the root of the firſt term in the quotient. 
2. SUBTRACT the ſquare of theroot, thus found, from the firſt term 
and bring down the two next terms to the remainder, for a dividend. 
3. Divros the dividend by double the root, and ſet the reſult in 

the quotient. 

4. MuLT1PLy the diviſor and quotient by the term laſt put in the 
* quotient, and ſubtraQ the product from the dividend, and fo on, as 
in common Arithmetic. 


1. ExTRACT the ſquare root of 4a* + 124*x+13a*x* +6bax* +x+, 
4a* + 128*x+134*x*+bax* + x*(24a*+ 3ax+ x* 
* | 


4a* + 3as) 12a*x+13a* r 
12a*x+ ga*x* 


ä 


* 


4 +bax+ 04% I bar 
4a r +bax* + x* 


= 
2. ExrRAer the ſquare root of x*—4x* Þ6zx*=4x+1,; 
x*—4x3 +6x*—4x+1 
x* 
2x%=2x)=4x3 +6x* 
—4x3 TA 


2 —4 1) 2x*—4++1 
2x*—4x+1 


— 


* 
Pp p Cass 
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CASE 3. To find the Reots of Powers in general. 

RuLEs. 1. Find the root of the firſt term, and place it in the quo- 
tient. | 

2. SUBTRACT the power, and bring down the ſecond term for 
a dividend. : 

3. IxvoLvs the root, laſt found, to the next loweſt power, and 
multiply it by the index of the given power, for a diviſor. 

4. Drvivs the dividend by the diviſor, and the quotient will be 
the next term of the root. 

5. IxvoLvet the whole root, and ſubtract and divide as before; 
and fo on *till the whole be finiſhed. 


1. Required the ſquare root of 2 —- 22 & 34 - + x+, 
a*—2a Tx+ za x — 2a + x* (a —ax+ x? 2 
a* 


2a*)—2a*x 


af—24a*x+a*x* (1 


2a*) za * 
42 — 24 x+ 3a — 242 TX“ 


* 


2. EXTRACT the cube root of +* +6x*—40x* + g6x—64. 
Ka * + 6x3—40x ＋ 96K —64 (T + 2y—4 


* 


3x+*)6x3 


28 62 4 1224827 - 


3x*)—12x*+ 


* 6K —40* þ+ 96 —64 
ak a 
INFINITE SERIES. 


Ar InrixiTE SERIES is formed from a vulgar fraction, having 
a compound denominator, or by extracting the root of a ſurd quan- 
tity; and is ſuch,” as, being continued, would run on ad infinitum, 
in the manner of a decimal fraction. And, by obtaining a few of 
the firſt terms, the law of the progreſſion will be manifeſt, ſo that 
the ſeries may be continued, without aQually performing the whole 
operation. 


PROBLEM 


De 
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PROBLEM 1. To Reduce fractional quantities into Infinite Series, 
RuLe, Divide the Numerator by the Denominator, and the o- 
peration continued, as far as ſhall be thought neceſſary, will give 
the operation required, 
1. LET 17 be thrown into an infinite ſeries. 
| 
I — s þ ' /4 


into an finite /eries, 


I+x 
* 1— ) 1 » © © 6 (1+x+x*+x* + x*,&c, 
+ x? . 
+x*+ x3 + x* 
+ x* — 3 
+x#*, Se.. — : 
— x*, Ce. 
3. Lr —— be propoſed. ** 
& T 42 
x* „ * 4. 'LET = — 
42 ax s * (X n — 2 O.. ; a + 2ax + x 
ax—x* er propoſed. 
— 2 2x ** 3 
2 a + 2ax+x*) a* o * * (1— — it 
7 
a fe _— 
, 2x3 
a — — 
3 „ 22 
89 3x + « 
* 3 * 
4 * — — 
_ l 3 « ar 
a* — 
x+ x5 4x3 3 ; 
' E a N. x 
— 8 a gu 
==, Oc. | | | 
45 — 
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Pros. 2. To reduce 4 Compound Surd into an Infinite Series, 
Rug. Extract the root to ſuch degree of exactneſs as ſhall he 


thought neceſſary. | 
ExTRACT the ſquare root of a*4+x* in an infinite ſeries. 


x * x* x © g | 
* r 
2 
a 
2 | 
204 = )x* 
24 
117 
8 
1 * ** * 


x+ 1 ** 
8 __— 821 * 6446 
42 4+ * my 
+ E 644® 
x x 
84+ + 1645 Se, 
mt 
2 Se. 


ARITHMETICAL PROPORTION. 


A Series in ARITHMETICAL PROPORTION is thus expreſſed, 
a, a , a ＋ 26, 4 3b, aA 45, &c. Here the common difference is 6. 
See page 217, &c. 

Note. The moſt uſeful part of Arithmetical proportion is contain- 
ed in the iſt. 3d. and 4th. Theorems, 


GEOMETRICAL PROPORTION. 


A Series In GroueTRICAL PROPORTION is thus expreſſed, 
@,ar,ar*,er* ars, &c. Here r is the ratio. —See page 234, &c. 

Note. The moſt uſeful part of Geom. Proportion is contained in 
the 1ſt, 3d, 5th and 8th, Theorems. | 


SIMPLE EQUATIONS. 


Ax Eav ton is the comparing of two equal quantities which 
are. differently expreſſed, together, by means of the ſign = placed 
between them. | 

Thus 12—5 5 is an equation, expreſſing the equality of the quantities 
12—7 and 5. | | A 


CY 
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A Siurtrs EQUvaT10N is that which contains only one unknown 
quantity, without including its power. Thus -r c is a ſim- 
ple equation, containing only the unknown quantity x. 

Repvuc: 10n of EquarT1ons is the method of finding the value 
of the unknown quantity ; which is ſhewn in the following Rules, 


Rur 1. Any quantity may be tranſpoſed from one fide of the 
equation to the other, by changing its ſign. 

Thus, if + ,=7, then will x27—3=4. And, if #—4+6=8, 
then will x==3 +4—0=6. - Al, if x—a+b=c—d, then will x$=c 
+ 2=—þ. And, if 4x——8=3x+20, then will 44—-3x=20+8, 
or X=28. | 

Rte 2, If the unknown term be multiplied by any quantity, it 
may be taken away by dividing all the other terms of the equation 


by it, 

Ther, if ax=ab—o, then will x=b—1. If 2x+4==16, then will x 
2==8$, and x=$—2=6. Alſo, if aT 2ba=3c*, th will & 1262 
2 and & = =—— . 


RvuLs 3. If the unknown term be divided by any quantity, it 
may be taken away by multiplying all the other terms of the equa- 
tion by it. | 


Thus, if — = 5 + 3, then will x=10+6=16. A 342. 


then vill x==ab+ ac—ad. Alſo, 5 then will 2x—6= 


i8+12, and 2x==18+ 12+6=36, or — = 18. 


Ru LE 4. The unknown quantity in any equation may be made 
free from ſurds, by tranſpoſing the reſt of the terms according to 
the rule, and then involving each ſide to ſuch a power as is denoted 
by the Index of the ſaid Surd. | | 

T/ 5, if a) x—2*=6, then awill 1 x—=6+ 228, and x=8*—64. 
If 4 4x+16=12, then will 4x+16=144, and 4x4=144—16=128, or 


123 $ at 3 


1 * 2 2 = 32. Alſo, if Vꝛix＋ 3 +4=8 ; then will 2443 


= g 4, and 2x + 3 = 4= 64. and 2x = 64—3 = 61, or x 
' 
= = = 30. 
Rus 5. If that ſide of the equation, which contains the unknown 
qnantity, be a complete power, it may be reduced by extraQing the 
root of ſaid Power from both ſides of the equation. 


Thus, if x*4+6x+9=25 , then will x+ 3==y/ 25=5, or x=5—3==2- 


If 3x*==9=21+ 3, then will 3x*=21+ 3+ 9==33, and a*= F=1 1 


or 


** „ RE 2 at as * n 
. 


ts. Amt * 
— — wy P _ 
8 1 Þy 


—_ *, — — — — 
&# ww © 2 


436 An INTRODUCTION 


, 3 | 
* +1530, or x*=3015, er x Vg. ö | 


Rurz 6. Any analogy, or proportion, may be converted into an 
equation, by making the product of the two mean terms equal to 
that of the two extremes. 

Thus, if 3*10:: 5: 10, then will 3xX10=16%5, and 30x2=$0, 


30 0 
1 25. 212 :: 51: c, then will ＋ = ab, and 2cx 


4 0 zab 5 ; 
=3ab, or 1 Aijo, if 12x * — * * I, then will 12—2 


| 12 
. and 2x Tx = 12, or x = — = 4+ 
2 


Runs 7. If any quantity be found on both ſides of the equatio 
with the ſame ſign, it may be taken away from them both; and it 


every term in an equation be multiplied or divided by the ſame quan- 
tity, it may be ſtruck out of them all. | 


Thus, if 4x+a=6+ a, then quill 4x 2=6b, and 9 2 4 IF 32 cab 


| —5⁵ 
= Bac, then will 3x4 56=8c, and & = —.— « flo, 2 — 4 
== — ' It then will 2x16, and x =; 8. 


MisCcELLANEOUs EXAMPLES. 


- 1. GivEn 5x—15=z2x+60, to find the value of x. 
21 


Firft, 5% — 2x = 6+15,, then zu = 21, and x =—= 7. 
2. Given 40—6x—16=120=-14x, to find x, 
Firſt, 14x—06x=120—40+ 16, then 8x90, therefore x 7 2213. 


3. Given gax—36=2dx+c, to find x. 
+ 2b N 
54 —24 


Firſt, rar —2dæ g 3b, or 56—24X x=:+ 33, therefore x= 


4. Grvex 3e*—10x=8x+x*, to find x, 
Firft, 3x—10=8+Þx, then 3#—x==3+ 10, therefore 2x == 18, and 
18 | 


X = — 9. * 


5. Given 6ax*—12abx*=3ax3 +5ax?, to find x. S 
Fir, dividing the whole by 3ax*, we bail have 2x — 46 = x+2, then 
2x — &'= 24+ 46, whence $=24 46. 

Py 9 28 6. GiveN 
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6. Given == 7 + 7 =: 10, to find x. 


Firſt, Arg Tons = 20, then A. 2 = 60, end 12y—$x 
5 4 + | 
| 240 
+ 6x:=240, therefore io 4, and x = 1 2 24. 


7. Given _ _ * 220 — , to find x, 


21 
Fir, x —3 4 * = 40— * — 19, then 3õ—9 + 21 2O-zX—- 5. 


therefare zx + 2x + 3x =120—=57+9, that is, 8æ 9 , or x = 5 =Jo 


8. Given 4/ 4 x+5;=7, to find x. 
I2 


Fir, „ $==7—5=2, then 7 x$=2*=4, zr Iz, or x= 7s. 


= — 24 * 
9. GlvERN TVA —, to find x. 
va" +x* 
Firft, V +3x* $4 2a, then x VA T -, and 
— — —— — — > 

* N T —x | =a*—24*Xx* ＋ x+, era + x*=0%—20*x* 
Tr, qavhence a*x* +$20"x* = a*, or 3a*x* , conſequently & 

a+ a* : 

34 34 


2 


PaoBLEM 1. To evterminate 149 unknown quantities, or to reduce the 
two ſimple equations, containing them, to a ſingle one. 


RuLe iſt. 1. Obſerve which of the unknown quantities is the leaſt 
involved, and find its value in each of the equations, by the methods 
already explained. 


2. LzT the two values thus found be made equal to each other, 
and there will ariſe a new equation with only one unknown quantt- 
ty in it, whoſe value may be found as before. ; 


24+ Jy=23 


1. Given 525 1% 


to find æ and y. 


. and from the ſecond, K ĩͤZyß 


From the firſt equation, «= — 


and corfeuently 
- 2415” DES 


115 20 95, and y = = 52 ar bence 


23—3 10+2y 


3 = 


„ Or 115—I5y==20-+4y,. or 199 = 


2. Gros 
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2. Grveyn 22 to find x and 5. 
From the fi equation, x==a—y, and from the 2 Ty, therefore 
a—y=b+y, or 2yz=a=—b, conſequently y = —, and x -a 


a—b a+6 
OM. 
3. Grven 4 2 3 to find x and . 
ad : 4 
0 ke 
3 2 


From the firſt equation, & = 14, — = and from the frcond, 1 = 24 


=, or 84 — 45 = 144 — gy; whence 55 = 144 — 84.= bo, 


andy = — = 12,andsx = 14 ——==14——= 8, 
5 ll e 


Rur E 2d. 1. Conſider which of the unknown quantities you would 
firſt exterminate, and let its value be found in that equation where 


it is the leaſt involved. 


2. SUBSTITUTE the value, thus found, for its equal in the 0- 
ther equation, and there will ariſe a new equation, with only one 
unknown quantity, whoſe value may be found as before, 


1. Given 1 2 . tofind x andy. 


From the firft equation, » = 17 — 2y, and this value, fubflitated for 
& in the jecond, gives 17 — 2y X 3} —y =2, or5l — by —y = 2, 
or, 51 — 75 =2; that is, 7 = 51 — 2 = 49; whencey = 7 


7. and & 17 — 25 = 17 —14 S 3. 


2, Given 1 3 55 — to find x and y. 


The firſt — turned into an W is bx=ay, or — 2. ng 


this value of x, 2 in the ſecond, gives ws 2 s 


＋ * =c,or a ch, gg therefore JEISÞ 


| 2 1 
Ca ＋ 
„ mm————} 

4444]. 


RuLE 
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Rur r 3d. Let the given equations be multiplied or divided by 
ſuch numbers or quantities as will wake the term, which contains 
one of the unknown quantities, to be the ſame in both equations, 
and then by adding or iubtracting the equations, accordingly as is 
required, there will ariſe a new equation with only one unknown 
quantity, as betore. 

xT;y=40t .: | 
. Given ; 2 2 to find æ and y. 

FN: multiply the 2d. Equation by 3, and wwe ſpall have 31 K 6y=42z 
then, from this laſt equation ſabtra the firft, ard it will give 
63y—5y=42=—40, or 3==2, therefore X=14—23=14<=4=10; 

2. Given ; AP one” g to find x and y. 

Let the fo 1 Equat: 7 be mulrifiied by 2, and the 24d. by 55 and awe 


ww 
ſpall love 85 Tals and if the formtr of thefe be ſuberacd 


from the latter, it will give J1y — 62, vr 2 0 — 2, conſequently, 
3 


* —— 6 VR Fo — 


5 5 
| Another Method; 
Multiply theft. equation by 5, and the 2d by 3, and wer Hall have 


Leere | Nos add, an ras deten ad cid give 
16—0 10 


311 293, or x = = = 3 copepurath y=D = =2, as before. 


PROB. 2. To exterminate three unknown quantities, or to reduce the 
three ſimple equations, containing them, to a jingle one. 


RuLs. 1. Let x, y, and æ, be the three unknown quantities to 

be exterminated. 
2. Find the value of x; from each of the three given equations. 

. ComParz the firſt value of x with the ſecond, and an equati- 
tion will ariſe, involving only y and æ. | 

4 Cour the firſt value of x with the third, and another e- 
quation will ariſe, involving only y and ⁊. 

5. Finv the values of y and æ from theſe two equations, accord- 
ing to the former rules, and &, y, and z will be exterminated as 
required. 

Note. Any number of unknown quantities may be exterminated 
in nearly the ſame manner, 

s + y + 2. i. 29 
= 6a 
10 


Qqq From 


1. Given to find x, y, and &. 


2 
N 
[] 
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From the firſt equation, x=29—y—z. From the 2d. x=b2—2y—3z. 


Frem the zd. 202 — =, whence 29 —y 2 2 62 — 2y 
2 a 
— 3, aud 29 N 20 — = — =; but from the firſt of theſe 


equations, J=62—29=—22=3J—2X 3 and from the 24. 8 — = 


A 


therefore 33— 22 ＋α̃ — =, or Z=12, and y==02—29—2z=62—29 


—24=9, and $=29—j—Z=29—12—9:=8. 


0 


oy 2. ee 
"il 3 * 4 
2. Given > + 7 = 7 =47 F to find x, y, & x. 
* y 2 
E 3 tet 


Firſt, the given equations, cleared from fractions, becomt 
f i2x + dy- 62=1488 
20x + 15y+ 12222820 
zox r 2435 + 202=4560 


Then, i the 2d. equation be ſubtracted from double the 1 fl. and 3 
times the 3d. from 5 times the 24. we ſhall have 
4x+ 3y=156 
10x-+ 33=420 
And again, if the fecond of theſe be ſubtracted from 3 times the firſt, 


| 7 2 8 
it will Ce 12x — 10x==468—420, or X = = 24, therefore 


1488—8y—12x 
6 


5 156-4 ααοα0, and % — 120. 
Queſtions producing ſimple Equations. 
1. To find two ſuch numbers, as that their ſum ſhall be 40, and 
their difference 16. 


Let x denote the leaſt of the two numbers required, then will & 16 
the greater, æ * ＋ 16 o by the queſtion, that is, 2x=40—16=24, 


24 | 
r * 2128 leaſt number, and x+ 16=12+16=28 = greater 


zumter required, 


2. WHAT 
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2. War number is that, whoſe 4 part e its 1 + part by 16 ? 


Let x number required, then will its 3. part be —, O iti part —_ 
4 


therefore 1 2 16, by the queſtion, that is x — . — 48, or 4x 
—3x==192 ; whence x= Ig the number required, 


3. Divips {1000 between A, B, and C, ſo that A ſhall have 
£72 more than B, and C, (ioo more than A. 


Let x=B*s ſhare of the given ſum, then will «+72=4s ſhare, and 
x+172=C"s ſhare ; and the ſum of all theſe ſpares x+x+72+r+172, 
or 3x+244=1000, by the queſtion, that is, 3x=1090=244=750, 


0X 5 avi B', ſhars, and æ +72=252+72={324=4's 


ſhare, and x+172=252+172={424=C's are. 
Proof 252 + 324 + 424 = £1000. 


4. A Prize of £1000 is to be divided between two perſons, whoſe 
ſhares therein are in the proportion of 7 to 9; Required the ſhare 


of each? 
Let x= the firſt N s fhare, then will {t000—x 2d. perſon t 


ſhare, and &; loo -& :: 7: 9, by the queſtion, that is, gx ioo 


Land 


X7 =7O000—7x, or 16x—=7000, whence Y== 5 = £437 10/.= 1. 
ſhare, and 1000=x 21000-1437 i == 10/;=24. Hare. 


| THe paving of a ſquare at 2/. per yard, colt as much as the 
incloſing of it, at 5/; per yard ; Required the ſide of the ſquare? 
Let x = Side of the Haare, fought, then 4x = yards of incloſare, and 
x*— ard. of pay ement ; whence 4x X 5=20vr = price of inclefing, and 
2X 2 e*= price of paving, But zx or, by the Paſta: 1, "there 
2 * ox, and x=10= length of the Side required. | 


6. A Labourer engaged to ſerve 40 days upon theſe conditions, 
that for every day he worked he ſhould receive 204. but for every day 
he was abſent, he was to forfeit 84. - Now, at the end of the time, 
there was due to him £1 11/8; * many days did he work, and 
how many was he abſent ? 


Let * be the numoer of days he worked, then avill 40—x be the number 
of days he was abſent ; alſo, x X20=20v = ſam earned, and 40—x 8 
=J20—$ r= ſum forftited ; zo hence 20x—320—8x=} god. (L 118) 
by the queſtion, that is, 20x—320+8+r=380, or 28x = 380 ＋ 320 


OO 
Soo, and x= 2 
28 


2 40 — 25 = 15 = number of days he <yas abſent. 


= 25 = number of days be worked; and 40 — x 


7, Our 
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: 7. Our of a Caſk of wine, which had leaked away 3, 21 Gallons 
were drawn ; and then, being gauged, it appeared to be half full ; 


How much did it hold? | 
Let it be Juppojed to have held x gallons, then it would have leaked 


| S gallons, ard conJequently there had been taken away 21 Is 4 gallons, 
- 3 | 


| But 21 + 6.5 == by the queſflien, that is, 63+ x = = or 126+ 2x 


=3x, hence 35x—2x=126, or x=120, A»/wwer. 
8. Wnar fraction is that, to the numerator of which if 1 be 
added, the value will be 4 ; but if 1 be added to the denominator, 


its value will be 5 ? 
| +1 I * 
1 ee a 
/ proj - Jy Jy 3 JÞ+F1l 


1 
— = or zx +3=), and 4x=y+1 ; hence 4x——Jx—j=} +l, 


that ir, 4—3=1, or c= and y=3x+3=12+3=15+ $0 that — 


= fratinm required. | 

9. A Market-woman bought a certain number of Eggs, at 2 for 
a Cent, and as many, at 3 for a Cent, and ſold them all out again, 
at the rate of 5 for 2 Cents, and, by ſo doing, loſt 4 Cents; What 


number of Eggs had ſhe ? 
Let x= number of eggs of each ſort, then will — = price of the 1ſt. 


— 


fort, and I . price of the 2d. fort, But 5 : 2: 2x (the whole num 
ber if g.): = therefore 55 price of both farts together, at 5 for 2 


Cents, and —+ 3 5 = 4, by the queſtion ; that is, x + ＋ — 


3 
= = 8; or 12420 — = 24 ; 07 15x+ LlOx—24r=120; whence 


#=120= un ler of eggs of each ſort required. 

10. A perſon in the afternoon being aſked what o'clock it was, 
anſwered, that + of the time from noon was equal to g; of the time 
to midnight ; Required the Time ? 

Let x= the time fought from noon, then aui [| 12 $= the tine to miad- 


night, — of the time from noon — =, and > of the time to midnight 


= . — , therefore EL by the queſtion ; whence, 3x = 
. N oo 
—— and 24x = 300 — 25x, or 24 25 2300, or & = 5 


=6b 70 2023, Anſæwer. © 11. A 
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11. A Merchant ſhips Goods for South-Carolina to the amount 
of C700; What Sum, at 5 per Cent. ſhould he get inſured, to cover 
his adventure ? | 


Let x = ſum to be inſured, then will x — = = 700, whence 100x 


— 5x = 70900, and x = 3 = £736 16/1033, Anſwer. 


12. A Man lays out zo Cents for Apples and Pears, buying his 
Apples, at 4, and his Pears, at 5 for a Cent, and afterwards fold 
Z of his Apples, and + of his pears for 13 Cents, which was the 
prime coſt ; I demand the number he bought of each! 


Let x = the number of Afples, and & = the number of Pears ; then, 


if 4 apples coſt a Cent, x will coſt 7 Cents, and for the ſame reaſon ⁊ 


avill coff 2 Cents, and we ſhall have ” + 75 = 30, for one funda- 


mental equation. Again, the price of 2 = x of bis apples will be 8 5 


and the price of 5 4 of his fears will be Fre bence g +75 = 


13, for another fundamental equation: Now, crofs-muliiplying = + = 


zo, and then multiplying 30 ł 4. and 5 we fall have the firft equation 


j : x Y 
= 514422 5003 and doing tbe fame by J 5 = 13, we beve the 


2d. equation = 15x+32=1 560, Subtrat the 2d. equation from twice 
the 14. and we fhall hawe the 3d. equation == 4& == 240, therefore 4th, 
equati:n = 2 = 60 = the number of pars: Naw, jubflitute Go for 2, 
that is, 240 for 4, in the It. equation. * oo, ve {bull haws 
5x +2405500, whence, equation 5th. x = 72 = the number of Apples. 


QUADRATIC EQUATIONS. 


A SimPLE QuapRaTlic EqQuaT10x is that which involves the 
ſquare of the unknown quantity only. | 
An ApFECTED QUADRATIC EQUATION is that which involves 


the ſquare of the unknown quantity, together with the product, 


which ariſes from multiplying it by ſome known quantity. 

Thus, ax*=b, is 4 fimle quadratic equation, and ax* + bx=c is an 

adfected quadratic equation, | | 

Al adfe&ed quadratic equations fall under the three following 

forms. | | 

iſt. * ar = . 2d. x*—ax=z). zd. x* m3 -. And the rule 

er finding the value of x, in cach of theſe eguaticns, is as follows i 
5 s RULE 
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Ru.“ 1. Tranſpoſe all the terms, which involve the unknown 
quantity, to one ſide of the equation, and the known terms to the 
other ſide, and let them be ranged according to their dimenſions. 


2. Warn 


* The Square Rot of any quantity may be either + or —, and there. 
fore all quadratic equations admit of two Solutions, Thus the Square root 
of +n* is +n, or —n, for +1X T, or - Nn, are each equal ig 

* 2 p 
+2*, So, in the firſt form, where x + — is Sound= VVA — 
2 4 
1 5 a 4 4 42 
the root may be either + V TRY or — 4/ b + I” fence either of them 


2 


being multiplied by itſelf wwill prodice b4 77 And this ambiguity is 


N 2 2 
expreſſed by auriting the uncertain ſign & before VH ; thus * = + 
4 
1 N. OR 
ET 3 In the firft form, aubere x NVA 85 3 


; 


a 


the firſt value of x, viz. x =+4/ 6+ 7 — — is always affirmativg, 
| / 25 a 
The ſecond value, vis. x=— vb wy 9 will akvays be nega- 


five, becauſe it is compoſed of two negative terms ; therefore when x* + ax 
2 


Ab, ave ſhall have x= +4 6+ 3 for the affirmative valus 


4 2 
' 7 — 2 
of x, and x=— * Fr 3 for the negative value of x. 


” | a* ; a ; 
In the fecond form, where x= V . the firſt value, wiz. 


2 


a* 4 
— +4/b+ my APY is always affirmative, ſiuce it is conpoſed of tavo 


: a” a 
affirmative terms, and the ſecond value, vis. x = * b 55 + 4 


«vill always be negative, therefore when x* — ax — 3, we hall have 
C 4 7 | he 
— 46+ TS for the affirmative value of x, and x = — 


IST" 8 . 
y/ 6+ ens for the negative value of x. 


In 
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2. Wren the ſquare of the unknown quantity has any co-effi- 
cient prefixed to it, let all the reſt of the terms be divided by that 
co- efficient. 

3. App the ſquare of half the eo- efficient of the ſecond term to 
both ſides of the equation, and that ſide, which involves the un- 
known quantity, will be a complete ſquare. 

4. ExrRACT the ſquare root from both ſides of the equation, 
and the value of the unknown quantity will be determined. 


Note. 1. The ſquare root of one ſide of the Equation is always 
equal to the unknown quantity, with half the co- efficient of the ſe - 
cond term ſubjoined to it. 

2. ALL equations, wherein there are two terms involving the un- 
known quantity, and the index of one 1s juſt double that of the o- 
ther, are ſolved like quadratics, by completing the ſquare. 


n 
Thus, X Lax * = b, or * ＋ ax* ==, are the ſame as quadratits, 
ard the value of the unknown quantity may be determined accordingly. 


From this rule may be formed a general Theerem with which all 
particular equations may be compared, and by means whereof, they 
may be more readily reſolved. 

SUPPOSE ax* = Ex + e be the general quadratic equation propo- 
ſed to be reſolved; where a, &, wk + denote known integral quanti- 
ties, whether affirmative, or negative, and x= the unknown quan- 
tity ; to find the values of + in this equation. | 

Here, tranſpoſing , we have ax - e, then dividing by a, 
in order to free +* the higheſt power of « from its co-efficient, we 


have x* — ==; this being done, the firſt ſide, K* + = may 
a a | a 


be conſidered as an imperſe& ſquare raiſed from a binomial root, 
and accordingly we may complete that ſquare by adding the ſquare 
of 


| 4a a 
In the third form, where x = = —b + — both the walues of 


| 2 
x avill be prſtive, ſuppoſing . to be greater than b. Therefore when _. 
P | | E = 
x - ax =-, we ſpall have x = + — — b + =, and 
7 4 2 


14 a 
— 9 = m_—_ * both, for the affirmative value of x. 
22 


But in this third form, if b be greater than Fa the ſolulibn of the pro- 


Prjed queſtion will be impeſſible. For fince the {quare of eny quantity is al- 
ways af:rmative, the ſqtare reot of & negative quantity is impr/ſible. 
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of half the co-efficient of the ſecond term : But if 12 muſt be add- 


ed to the firſt ſide of the equation, to complete the ſquare, it muſt be 

alſo added to the other ſide, to preſerve the equality, otherwiſe by 

an unequal addition, the equation would be deſtroyed; this equal 

addition thereſore being made, the equation will ſtand thus, * 

Suns A ber the two fraftion Z. and 2. obe 

F * aa K . When 

e þ* 2 ' 214 
44e. zr 2 5 „ which divided by 4, gives . 
4 8 
therefore x* = _ © HE, therefore the ſquare root of 
one ſide will be equal to the-ſquare root of the other; But rhe ſquare 
22 | 

root of 2 N „ As it here ſtands in letters, cannot be extracted, 

becauſe, although the donominator 4a* be a ſquare, yet there is no 
-.Jiteral quantity whatever, which, being multiplied into itſelf, will 

produce þ* + 4ac, therefore, to put this numerator into the form of 

a ſquare, let us ſuppoſe * ＋ 4ac=ss, and then tlie equation will be 


1M 5 b= 5s Ex 5 
2 — — » 2 — — — — — 1 
— wel 9 = =—, but the ſquare root of x n 


"" s p l 
4 , and that of — is = wy therefore this equation will now be 


. b 5 
reduced to a ſimple one, and will ſtand thus, +— _ = * =, 


S ,. | bÞs — ; 
53 ee 
thereſore awe 242 that IS, X= 2a | —— > 


Note, When the quantity c (and conſequently 4ac) is negative, the 
quantity 5s, or 5 ＋ 4ac muſt be conſidered as the ſum of the affir- 
mative quantity 4* and the negative one 4ac, when added together 
according to the common rules of Addition. | 


=—Eeaniplevof the refulution of adfefted equations with and without 
| the general Theorem. 


1 


ne IAO Axe, to find the values of . | 

Hing, trauſpeſing Ax, it is x 4+ 4+=140, then, æ 4 4x + 42144, 
by completing the ſquare ; then V +4x+4=/ 144, by extracting the 

rob of ++ 2== 12, that is, x=—2X12=+10, or — 14. 

By the general Theorem. a, in the genera! theorem, anſwers to 1 in 
eib particular une, that in, io the corefficient of. x*, b anſwers 10, 4, and 
i C446, 140, that I59.67Z 1» b==4, C= 140, and ac o, therefore $5, Or 
 6* ,+ 4«c wwill be ile ſum of 16 and 560 = 570, therefore , 24, 

24 


£4 
— 
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L + 10, and = DES == 143 therefor 
"24 2 24 2 
the twa roots of this equation are 10 and —14« 


2. Given ** | 8 = 6x+80, to find x. 

Firſt; „ - , by tranſpoſition ; then x*—6x+9=72+9=81, 
by completing the ſquare, and #—73-=u/81= #9, by extratting the root, 
therefore x=+3=9=+ 12, or —6, 

By the Theorem. a=1, b=b, e = 72, and jac=283, therefore s5==36 


"AY bÞ&s __ bs _ 
+ 288 = 324, therefore i=18, 221, and . 6. 


Fl Givex 2x* —20 = 70—8x, to find x. 
Fin, 2x* +8+=70 +20=90, by tranſpoſition, then x*+4x =45, 
by dividing by the co-efficient 2, and x* + 4x +4245 +4 = 49, &y com- 
pleting the- ſquare ; whence x+2==4/ e , therefore, x2 
—= or — 9. 

By the Thecrem. a=2, b—=—8$, c=90, 4ac = 720, 55= 64+720=784s 
therefore :=28, — = +55 _ = — 9, Jo that + 5, and — 9 are 
the values of Xx | | 


As the General Theorem is ſafficiently exemplified in the preceding Problems, 
the following equations will be jelved by the Rule only. | 
1 


4. Grvex 3x*—3x+6=53, to find x. 
Here -x + 2==14, by dividing by 3, and K —=+=14-2, by tranſ- 


Foſition; Alſo x - x + 2 == by cem pleting the 
ſquare ; and EN A by evolution; therefore x T1 
75 cr 3. 
4 2 — | 
5. Given 2 - ＋ 20224225, to find x, 
2 
Here 20 fag, by tranſpoſition; and x* — == 


44. & dividing by f, whence of — — +4 =444+4=448+ „) com 
pleting oa (quare, and x—\=v/ 444==63, therefore x=+3<63=7, 
or — 63. 


Rrr 6. Grven 


- ® In a quadratic equation of this form ax*==bx+c, the ſum of the roots will always 


be _ and the product of their multiplication — therefore, if a=1, that is, if 


the equation be x*==bx4-c, the ſum of the roots will be 5, and their product c, or 
the ſum will be the co-efficient of the unknown quantity on the ſecond fide of the e- 
quation, and their product, what is called rhe abſolute term, witk its len changed. 
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6. Given ar +bx=c, to find PR 


b 
Firſt, * + —& = >» by diviſion 3 then & „r 
— += by completing eta and x += = 2 + 2 
—— 6 22 
2 , by evolution, therefore x = = 4 = — = 
7. 1 ax*»—bx CA. to find x. k 
Here, ax -x Ac, 2 anden, ae x — == ty by di- 


ad | 4— 4 þ* ; | 
2 2 mr 2 *r 2 — Gs 2 by Sn the ſquare ; au 
h — oh 


» by evolution; outs x =L 4 = 


8. Grvtx * + 2ax* = b, to find x. 
Here, x* $2ax*+a*=+5+a, by completing the . &, ** TA bd a*® 
— — —— — —-— 
-byevelgtion ; whents x* = e = a, Q conſequently x=v/ MG HA 4. 


1 
9. Grivex a —bx* — c — d, to find x. 
2 3 2 
25 axn Ape =o, by tran/poſetion, and x”. drs * 1 — 


4 5 * 52 . 32 TS 
y divifion. 406 x Wn; oy * I 776d completing the he 
. oo 35 : 3 
and & = +5» by evolution ; therefore * =P = 
; bd bo | 
'/ "EY EY þ Fed BÞ(s 
—+-—, and confequently 3 = — = f/ ——+ — |* * 
* * N as confequentiy x w_ x * 7. 7 Fo 


"QUESTIONS PRODUCING QUADRATIC EQUATIONS. 


de "eg 1 0 


1, To find two numbers, whoſe difference is 8, and product 240. 
- hes. i= the leaſt 7 number, then avill x+8=' the greater, ard xXx+8 
** $$5#22240, by the queſtion ; whence ce x*+8x+ 16=240+ 16=256 


57 com pieting the ſyuarè; alſo x A= 256=16; by evolution, and thtrts 
fore * 16. —+=12= = the leaſt n. a 124 8 ＋ 20 = the. greater. 


- Cs \ | y 4 
11551 v TDD? rr, N 
| 5 25 Gebe 
— . : : : = 6 ” 
Lid I» 5d 11 as | ry ; © 
» : F 12016... | £511 | #3 01 40 DIHDOTY fi 
70 141 17 : 


To A'L G B47... 


2. To divide the number 60 into two ſuch parts, as that their 
product may be 864. 


Let x= greater" part, thin wwill GO = the lit, and *X - =" 


60 — X * = 964. by the greſtion, that is, x*—box = — 864; hence 

x*—box + 900 = —864 + 900 = 36, by completing the ſquare: Als 
x—30 = 4/36 = ©, by extrating the root, therefore x ='6 $.39.=36 
= greater part, and 60 -* — 6436 = 24 = the laſi part. 


Sora plece of Cloth for £24, and gained as much per Cant. 
as the Cloth coſt me ; what was the price of it ? 

Let x = pes nds the Cloth coft, then 24 — * = whole gain, bat 
109! » :* 24 — K, by the queſtion,” ar x* —100X24+— x = 2400 
— 100x, that ir, * 100x = 2400 ; whence a + 100x + 2500 2400 
＋ 2500-4990,” by completing the fqnar:, and x + 50.= N 4999=70s 
by extraction of roots, conſequently x = 79—50 20 = price of the cloth. 


4. A Perſon bought a number of Oxen for £80, and if he had 
bought 4 more for the ſame money, he would have paid Z1 leſs for 
each ; How many did he buy ? * 


80 80 


Suppoſe be bought x Oxen, Them = —= price I eve, and 5 = 


price of each, if x + 4 had cot 155 But = + 1, © by "the 
x * 
queſtion, or 80 = _ + x, or 80x 4+ 320 = gor T' ＋ 4% that 


is, ** + 4r & 3203 % "IT + 4+ + 4 = 320+ 42 324. by com- 


pleting the ſquare, and x ＋ 2 2 4/324 =.18, by i. Nen 
* 218 —2 82162 number of oxen required. 


Wuar two i . are thoſe, whoſe ſain, product, and dif- 


ference of their ſquares are all equal to each other? 


Let x = greater number, and y = the leſs ; then 31 7 755 => —— 8 + 


'2 2 


— 


by the queſtion, ar 1 = 
by the queff 2 


* Als = 1Xy, from the firſt equation 5 . 235 K T 
=y* + 5. that 16, y* —_—_ 13 es; —y + 3 T 14, 25 completing 


1 „ by evolution, een 
—— | Arr. 


e N 


Fe THis E are * e in * Free where- 
of the produtt of the two extremes is 45, and that of the means 773 
what are the numbers ? 

Zet 


* 


22. . 1, from the 24. 


P —————— 


— _ — - 72 — 
. RR 
. 


— 
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5% AN INTRO DU T TON 
Tel x = Lf extreme, and y = common difference, ben x, & + j, 24 2), 


* + 3y will be the 4 numbers, and j r 439545... ; 


by ebe gusſtien; hence 29" = 77545 = 32, and . = — = 16, by 


ſubtraction and divifion, or y=y/16=4, by evolution, therefore &. 3xy 
= + 12r==45,, by the firſt equittion ;-alſs x* + 124 + 36=454 36281, by 
completing the ſquare, and x + VI q, by the extraction of roots, 
conſequently #=9—0=3, and the numbers are 3, 7, II and 15, 

& | ' 11 0 wt? 


RECAPITULATION of the PRINCIPLES: 
| of ARITHMETIC and ALGEBRA = 
Axiom 1. Since whole numbers increafe in a; decuple proporti- 
on, 10 is the univerſal ratio of any Series of numbers Whatever; and 
the reaſon, tor carrying at 10 in Addition and Multiplication; is ſelf- 
evident, ſince 10 in any place to the right is equal ts 1 in the next 
place to the left, Hence allo the reaton for carrying according to 
the ſubdiviſious of any integer when ſeveral denominations are to 
be added. fre; SIE I Q1> 
Axiom 2. If two whole numbers be equally: increaſed, their dif- 
ference is always the ſame. Hence the reaſon of borrowing 10 in 
one place to the right, and paying it back by carrying one to the 
next place Hence likewiſe the reaſon will be evident, for placing 
the firſt figure to the right of the product of every particular multi- 
pier directly below its own multiplier. # 71131 | 
Axiom 3. The multiplicand will be increaſed or diminiſhed in 
roportion to the multiplier, when the ſame multiplicand is uſed, 
ence the reaſon why the multiplicand is increaſed, when it is mul- 
tiplied by any thing greater than unity, and decreaſed, when it is 
multiplied by a fraction. 


Ariom 4. The Dividend will be increaſed or diminiſhed / in pro- 
portion to the diviſor, when the fame dividend is uſed. Hence, to 
divide by any thing greater than unity, will quote a number leſs 
than the dividend; and, on the contrary, to divide by any thing 
Jeſs than unity, will quote a number greater than the dividend, 


Axiom 5, Tur whole is equal to all its parts taken together. 
Hence one ſum may be made equal to feveral by Addition, and fub- 
traction may be proved by adding the difference to the leaſt given ſum. 


Axiom 6, If equal quantitics be added to, taken from, multipli- 
ed or divided by, equal quantities, the ſums, remainders, products, 
and quotients, will reſpectively be equal. Hence the reaſon of re- 
ducing equations by Addition, Subtraction, Multiplicatiop, and 
Diviſion, and of abridging commenſurable Terms, and cancelling 
equal quantities and numbers. TT. ics 

8 Axiom 


Axiom 7. To multiply, or divide, any quantity or number by o- 
ther quantities or numbers continually, is the ſame às to multiply 
by the product of thoſe other numbers. Hence the reaſon of mul- 
tiplying, or dividing by component parts. 


Axiom 8. If four numbers or quantities be proportional, the rec- 
tangle or product of the extremes will be equal to the product of 
the means; and vice verſa, if the product of the extremes be equal 
to that of the meaus, the numbers or quantities are proportional. 


Axiom g. The Quotient of any two ſucceeding Powers, when the 
next higher is divided by the next lower, exhibits the root of theſe 
powers. On the contrary, if any power be multiplied by the root of that 

ower, the product will be the next higher power of the root: and 
if a higher power be divided by the root, the quotient will exhibit 
the next lower power. Again, if a proportional part of a higher 

ower be divided by a proportional part of the next lower power, 
the quotient will exhibit a proportional part of the root. Hence the 
firſt figure or figures in the root of any power being raiſed to the 
power next lower than that whoſe root is wanted, and that power 
multiplied by a number exprefling the proportion, which the given 
power bears to its root, produces a proportional diviſor, whoſe Ra- 
tio, compared with the dividual, is a proportional part of the root, 
which being annexed-to the former part of the root, and.-xaiſed, to 
the full power of the given number, will be either the whole or a 
proportional part of the given power, diſcoverahle by Subtraction, 
&c. Hence we have a general Rule for extracting the root of any 
power whatever. i ax”. 8 
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OF the ELL1Fs1s, 


| Definition 1. | Fig. Is 
F two Pins be fixed at the points F,S ; 
and a thread PSFP, put about them 
and knotted at P; then it the thread be 
drawn tight, and the point P and the thread 3 
be moved about the fixed centres F, 9; the 
point P will deſcribe the curve PDpBEAP, cal- 
led an Ellipfis,—See Fig. 1. 


Def. 2. The points or centres F, 8, are called the Foci. 


Def. 3. The line A,B, drawn through the Foci to the curve, is 
called the irar/ver/e Axis, 


Def. 4. The point C in the middle of the Axis 
AB, is the Centre, —Sece Fig. 2. 


Def. 5. The Line DF, (drawn through the centre C) ndi- 


cular to the tranſverſe AB, is called the conjugate Avis. See Fig. 2. 


Def. 6. Any line TO, drawn through the Centre C to the curye, 
1s called a diameter. And the Extremity T (or O) its wertex. 


Def. 7. If TO be a diameter, then the diameter G K, drawn pa- 
rallel to the Tangent at its vertex T, is called its eojugate, And the 
two diameters TO, GK, are ſaid to be'ronjugates to one another, 


Def. 8. The Line LR (drawn through the focus F, perpendicular 
to the tranſverſe axis AB,) is called the faramcter or latur rectum. 
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Def. g. A line drawn from any point of the curve (as HI) per- 
pendicular to the tranſverſe axis, is called an Ordinate to the tran. 
verſe. And, in general, any line drawn-from the curve to any di- 
ameter TO, parallel to its conjugate GK, (as HN,) is an ordinare 
to that principal diameter TO, If it go quite through the figure, 
ag Hö, it is called a ce Ordinare, X 
© Def. 16. A right line meeting the ellipſis in one point M, but does 
not cut it, is called a Tangent to it in that point, as TM. 

Def. 11. The part of the Diameter between the vertex and the 
ordinate, is called the ab/cz/a, TN, AI. And the wertex is the extre- 
mity of any diameter. 


ProPosIT1ON 1. The Sum of the lines FP, SP, drawn from the ſo- 

ci, to any point of the curve, is equal to the tranſverſe axis AB. K 
See Fig. 1. 

Fox by conſtruction, PF4+ PS=ZAF+ ASSAF+ AF+FS=AF+ AF 
+FS=2AF+FS. And the ſame PF PS ZBSA Fs; therefore 2AF 
+ FSE2BS+FS, and 2AF=2BS, or AF BS. Whence PFI PS 
2AF+FSEAF+BS+FS=AB, | 

Cor. The two fect are egually diflant from the wertices, and alſo frem 
the Centre: AF=BS; and FC=SC. For it is proved that AF=BS; 
and ſince ACZCB (def. 4) therefore AC — AF=CB—BS, or FC 
SC. 


Por. 2. A line drawn from the end of the conjugate axis, to the fo- 
ens, is equal to half the tranfoerſe; DF=ZCA. See Fig. 3. 

Draw DS to the other focus. Then the D 
two right-angled triangles CDF and CDS are 
ſimilar and equal. For SC = CF, the . 
at C are right, and CD common; therefore 


SD=DF ; and fince the ſum SD + DF — the 1 55 


tranſverſe (Prop. 1,) one of them DF = half 
the tranſverſe CA. 


Cos. The diftance of the feci is a mean proportional between tht 
fam and d fference of the tranſverſe uud coujugate axis, 8F = 
BA+DE x BA—DE: For CA*=DF*=DC*+ CF: ; and CF*= 
= CA* — CD? = CA + CD x CA—CD; and 4CF?* or SF*= 
2CA+2CDx2CA—2CD.- AFXFB=DC*., 


Proy. 3. The redtangle of the focal diſtances, from tither utricy, is e- 
qual to the ſquare of the jemi-conjugate: AFxFB=DC*. 
850 | See Fig. 3. 
Fox DC?=DF*—CF*= (Prop. 2.) CA*—CF*=CA+CF x 
CA—CF=BC+CF x CA—=CFEBF x FA, 
PRor. 
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Prop; 4. As the tranſverſe avis to the conjugate, fo thr comugate to 
the latur reitum of the tranforrſe: AB: DE:: DE: LR. See Fig. 3. 
Fox S$L+EF=BAZ2CA (Prop. 1.) ; and SL=2CA—LF, and 
by ſquaring $L* = 4CA*—4CA x LF+LF*.. And in the right- 
angled Triangle SLF, $L* =SF>+LF* ; whence 440-404 
X LF+LF* = SF*+LF*, and qAC*—4CAXLF = SF?=4CF®, 
and 4AC*= 4CAx LF + 4CF* = 4CAxLF + 4DF?*—4DC*,and 
4AC? +4DC*= 4CA x LF +4DF? ; but CA*ZDF® (Prop. 2.) ; 
mares 4DC? =4CAxLF = 2CA x ZLF; that is, DE. BA 
XLR. | 7 
Cox. 1. As the ſemi-tranſwerſe is to the Jemi-conjugete, /o the ſemi- 
conjugate to half the latus retum; CA: DC:: DO: LE. 
Cox. 2. 4s the ſemi-tranſverſe, to the diſtance of the focus from the 
centre; /a is the ſame diſtance, ta the difference between the /emi-tranſer/e 


and half the latus retum : FC*==CA xCTA—LE; 
Fox CF. zDF*=DC*=CA*—CD*=CA*—CAxLF. .. 
Cor. 3. The! Rectangle BE A = half, the tranſverſe X half the [tus 
#e&wn= CA x FL. By Cor. 1. and Prop. 3.— See Fig. 3- 
ScuoLlum. Since the tranſverſe axis is to the conjugate, ſo the 
conjugate to the latus rectum, of the tranſyerſe axis. Therefore in 
aby other diameters, the third proportional, to the diameter and its 
conjugate, is called. the /atus rectum of that diameter. | 
ProP. 8. From anz point M in the curve, drawing ihe lines ME MS, 
to the taus foci; and the ardinate; MP perpendicular to the tranfverye axis 
BA; it will be, | 
As the jemi-tranfvuerle, CA: | 
To the d'fbance of the. focus from the centre, CF :: 
So the diftance of the arainate. from the cenire, CP: 
" To half the difference of the lines MF, Ms, or —— . 


Fox, make SDS CA, then SM CAT DM, 
and FM= 2CA—SM = CA DM. In the 
right-angled Triangle SMP, SM* or CA* + 

2CAXDM+DM*=SP* +PM*=CF+ CP* B = 
+PM*=CF*-þ 2CF x CP+4+ CP*-+ PM*, and \— 
ia the right-angled Triangle FMP, FM“ of 

CA*—2CA x DM + DM* = FP* -PM*= "©. 

CF—CP?+PM* = CF*—2CRx CP + CP? XO 3 +&8 
+PM* ; then ſubtracting the latter equation from the former, SM* 
—PM*=;CAxDM—4CF x CP, and CFxCPEZCAx DM. But 
ſince SM=CA+4DM, and FM=CA—DM ; therefore SMU—FM= 


2DM : therefore CF CP CA x — 
Cox. 1. If E, 8, be the foci, MP an erdinate; tben it m := CF 


— D:ſT 


1 CP: CA—MPF or SM—CA. See Fig 4. 
: 8 [ For 
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Fox CF xCP=CAXxDM, and DM=SM—CA = CA—FM, 
Cor. 2. If F, S, be the foci, MP an ordinate; then the difference of 
the ſquares of the lines SM, FM; that is, SM*—FM*Z=4CF X CP. 


Cor. 3. If F, 8, bethe feci, MP an ordinate; then CAXSM—FM 
=2CF x CP. | 
Fox SM*—FM* = SM+FM xXSM—FM = 2CA x SM—FM= 


4CFx CP, and CAxSM—FM=2CF x CP. 

ScuoLiuvm. If PM fall on the other fide of F, as pm, then F 
= Cp—CF, and its ſquare the ſame as before, and the reſt of the 
demonſtration the fame. 


Por. 6. If an ordinate MP be drawn to the tranſfoerſe axis; it 
a be, 

As the ſquare of the tranſverſe, BA: 

To the ſquare of the Conjugate, NE* :: 

So the<retangle of the Segments of the tranſverſe BPA: 

To the ſquare of the ordinate, PM. See Fig. 4. 


Fox make SD=CA, then DM is half the difference of SM and 
MF; therefore by Prop. 5. CA: CF :: CP: DM, and CA: CA 
CF or BF:: CP: CP+DM, and CA: CP :: BF: CP+DM, and 
CA: CAC or BP :: BF: BF+CP+DM. But BF=3C+CF= 
SD+ CF; and BF+ CP+ DMESD+ CF + CP+DMESM+CSÞ 
CP=SM+SP; whence CA: BP : : BF: SM+SP. Again, ſince 
CA: CF: : CP: DPM; then CA: (CA—CF) AF:: CP: CP—DM); 
and CA: CP: : AF: CP— DM. And CA: (CA - CP) PA :: AF 
: AF—-CP+ DM. But AF = CA—-CF=SD=SC ; therefore AF 
— CP+DM=SD—SC—-CP+DMESM—SP ; therefore CA: PA 
:: AF: SM—SP, and we had before, CA: BP :: BF: SM SP; 
then multiplying theſe proportions together, we have CA* : BP 
«KPA :: BF xFA-: SM*—SP?, 

Bur (Prop. 3.) BF x FA=CN?* ; and SM*—SP*=PM? ; there- 
fore CA* : BPA :; CN*® : PM*, or alternately, CAL: CN“ :: 
BPA: PM“, or BA* (4CA*) : NE* (4CN?*) :: BPA: PM=. 


Cor. 1. CA,: CN* :: BFA: PM“. 


Cor. 2. As the tranſverſe BA : to its latus rechum:: So the rectangle 
BPA: 10 fquare of the ordinate PM*. 


1 


Fox (Prop. 4) latus refum , whence, ſince BA* : EN* 


fit 
:: BFA : PM“, therefore, BA: 87 or latus rectum: : BFA: PM. 
Cor. 3. The rectangles of the ſegments of the tranſcverſe are as the 
Jquares of the ordinates. | 
For every rectangle is to the ſquare of its ordinate, in the given 


ratio of CA* to CN*, or of BA to the latus rectum. 
Cor 
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Cor. 4. As the ſquare of the ſemi-tranſverſe CA“: 
Rectangle of the focal diſtances from vertex BFA :: 
So rectangle of the Segments BPA: 

To ſquare of the ordinate PM. 


SECTION IL 
Of the PARABOLA. 


Definition 1. Ir one end of a 5 C B 
thread, equal in length to CH, "=;T 7 
be fixed at the point F, and the . S 
other end fixed at H, the end of 
the ſquare DCH. And if the 
ſide CD of the ſquare be moved 1 
along the right line BD, and al- | 
ways coincide with it, then, if \ 
the ſtring FGH be always kept N M 
tight, and cloſe to the fide GH K TC 
of the ſquare, the point or pin 
G (where it leaves the ſquare) will deſcribe a curve MRAL GK 
called a Parabola. See Fig. 5. 


Def. 2. The fixed point F is called the Focus. 
Def. 3. The right line BD is called the Directrix. 


Def. 4. Ir the line BN be drawn through the Focus F, perpen- 
dicular to BD; then AN is called the Axis of the Parabola, and A 
the Vertex. | 


Def. 5. A line drawn through the focus F, perpendicular to the 
Axis, as LR, is called the Parameter or Latus rectumm. 


Def. 6. Any line drawn within the curve, parallel to the axis, 
as GH, is called a diameter. And the point G, where it cuts the 


curve, is the wertex. : 
Fig. 6. 


Def. 7. A right line drawn from any 
diameter to the curve, and parallel to the 
Tangent at the vertex, as PM, is called 
an ordinate. If it go quite through the 
ur ve, it is called a derble ordinate. 

See Fig. 6. 


508 Av INTRODUCTION 


Def. 8. The part of the Diameter between the yertex and ordi- 
nate, as GP, is called the As/cifa. 


Def q. A right line meeting the curve in one point G, but does 
not cut it, is called a Tangent iu that point. 


Fig. 7. 
* B 
5 = + 4 
ProPOSLTION 1. Zf BD Le the direc- TP 
trix, G any point in the curve, the line GD 2 
drawn to the directriæx, parallel to the ax- / Þ 
is, is equal to the line GF drawn from the jj 
fame point G to the focus; GD = OF. 2 
See Fig. 7. 
PRIN 
H 


Fox HG+GF= length of the ftring=HD ; take away GH from 
both, and then GD=GF. | | 


Cor. 1. The diftances of the focus, and of the direArix from the ver- 
ter are egal. AB AF. For when D is at B, G will be at A; con- 
ſequently AB AF. 8 


Cox. 2. If GP be an ordinate to the Axis ; then AP AFSFG ; 
For AP+AF=BP=GD. 


Cor. 3. FG—F P= half the latus rectum. 


Prop. 2. The D:ftance of the focus from the wertex is 5 the latus rec- 
iu: AF LR LF. See Fig. 5. 


Fox when the pin G comes to L, then LF=FB (Prop. 1. Cor. 1.) 
=2FA, and AF=: FL. For the ſame reaſon FA FR, therefore 
FA=zLR. „ 


Scholium. As the latus rectum to the axis is four times the diſtance 
of the vertex A from the focus F; So in any other diameter GH, 
four times the diſtance of its vertex from the focus, or AFG is call- 
ed its latus reqtum. 


PROP. 3. The /quare of any ordinate to the axis is equal to the rectan- 
gle of the latus rectum and abſciſſa; PM*=LR Xx AP. See Fig. 8. 


Fon 


12. 
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Fox MF = AF + AP = (Prop. 2.) AP 
++ LR, and FF=AP—AF =AP—+ LR. ; 
And in the right angled Triangle MFP, - 
MP* =MF*—FP-=MF +FP x ME—FP 
=2APxiLR=APXLR. | * 


Cor. 1. 1f F be the fecus, MP*=AP X4AF. , 
Cor. 2. The abhſciſſar are as the ſquares of their ordinates. 

AP;: AQ :: PM* : QN+, For AP: AQ: APXLR; AQXLR 
:: PM“: QM“. | | | 
Cox. 3. The latus rectum is a third proportional to the abſciſſa and or- 

dinate. AP: PM: LR. 

ProP. 4. As the latus rectum to the ſum of any teus ordinates :: jo. 
their difference ! to the difference of the abcr. Lat. refs. : OD : 
ND: PQ. See Fig. 9. 


Ler L latus rectum, then (Prop. 3.) 
LxAP=PM®; and L XAQ= NO. 
And by ſubtraction, LX AQ—L XA 
ZNQ*—PM:; therefore L: NQ + PM M 


Fig. 9. 
Ph 


:: NQ—PM : AQ—AP ; that is, L: | 

DC "XN D:P To NN 2 S 
Cor. 1. If MD be the axis, NC an | * 

ordinate to it; then the rectangle NDC V 

= MD x parameter. | 1 


Cor, 2. The rectangle ND C is every where as MD. 


SECTIQNCHE 
Of the Hy PER BOL A, 


Fig. 10. 


Definition 1. If the ends of two 
threads SPQ, FPQ. be faſtened at 
the points 8, F, and be made to paſs 
through a {mall bead, or pin P, and 
knotted together at Q; then taking 
hold of Q. and drawing the threads 
tight ; if the bead be moved along 
the threads, the point P will deferibe 
the curve mp APM, called an H- 
ſerbola. See Fig. 10. 


510) AN "INTRODUCTION 


De 2. And if the end of the long thread be fixed at F, and 
that of the ſhort one at 8; and the curve NBR be deſcribed after 
the ſame manner; that curve is called the oppr/re Hyperbola ; and both 
curves together, MA, NBR, are called opp2ite Setions, or oppoſite 
Hyperbolas. , | 


Def. 3. The two fixed points F, S, are called the oct. 


Def. 4. The line AB (paſſing through the foci, when continued) 
eontained between the two parts of the curve, is called the zranſver/z 
aX1s, 

Def. 5. The middle point of AB, that is, C, is called the Centre of 
the Hyperbola, or of the oppoſite ſeftions. 


Def. 6. If VV be drawn through the centre C perp. to AB; and 
with radius CF, and centre A, an arch be deſcribed, cutting V in 
V. and Y; then VY 1s called the conjugate Axis, 


Fig. II. 
Def. 7. Any line TO drawn through 3 
the centre C, and terminated at the oppo- 


ſite ſections, is called a diameter; and the 
extremity T (or O) its vertex, And the 2 
2 


line drawn through the centre, parallel to T 

the tangent at the vertex, is called its con- ft. 

Jugate Diameter, See Fig. 10, H 2 e 
i Ss 


/p 


Def. 8. If any diameter OT be continued within the curve, the 
part within, TP, is called the A4&/ci/a. 


; Def. 9. Any line PM, drawn parallel to the tangent at the vertex 
T, and terminated at the abſciſſa and curve, is called an Ordinate to 
that Diameter TO. And if it go quite through the curve, it is call- 
ed a doub:s Ordinate. 


Def. 10. The line LT, drawn through the focus F, perp. to the 
tranſverſe axis AB, and terminating at the curve, is called the Pgra- 
meter or Latus Rectum. See Fig. 10. 


* 


Def. 11. If the ends of the two axes be joined by the lines BV, 
BV; and through the centre C, two lines CH, CG, be drawn pa- 
raltel to BY, BV; or (which is the ſame) if VV be placed at A. perp. 
to BA; and the lines CH, CG, be drawn from the centre C, through 
the euds E, D; theſe lines CH, CG, are called the 4/jmp:otes of the 
Hyperbola, or of the oppoſite Hyperbolas. 5 

5 1 85 Def. 


„ 
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Def. 12. When the tranſverſe and conjugate axes are "equal, AC 
=CV or AD, the curve is called an equilateral Hyperbela, or right au- 
gled Hyperbola. | 

Def. 13. A right line, which meets the hyperbola in one point T, 


but does not cut it, as TH, is called a Tangent to it, in that point T. 
| See Fig 17. 


Del. 1 4. If two oppoſite Hyperbolas, KO, TW, be in like manner 
deſcribed to the tranſverſe VY (=DE), and conjugate Ally thels 
are called conjugate Hyperbo/as, with regard to the former. 


Propoſition 1. The difference of the lines SP, FP, drawn from the foci, 
to any point P of the curve, is equal to the tranſverſe axis AB. See Fig. 10. 

For by conſtruction PS —PF=AS — AF = AB + BS—AFS 
(becauſe BS = AF) AB. | 

Cor. Hence CF = CS, or the foci are equally diſtant from the centre. 


Prop. 2. The ſquare ef the diſtance of the focus from the centre is equal 
ro the ſum of the /quares of the ſemitranſuerſe and Jemiconjugate. CF* = 
CA* + CY*. 

For, make AE equal and parallel to CY, then the radius CE = 
CF; and in the right angled triangle CAE,CE*=CA*+AE2? ; that 
is, CF*=CA*+ AE?*=CA*+CY*. - 

Cor. CF*—AE*=CA*; and CF*-CA*=AE*=CY*, 


ProP. 3. The refangle of the focal diſtances from either wertex is t« 
9a. to the ſquare of the ſemiconjugate, FAN SAZCY®, 

For, making AEZCY ; by the property of the Circle, FA x AS 
=AE*=ZCY*, 

Cor. The rectangle if the diſtance of either focus from the two verti- 
ces is equal to the ſquare of the ſemicongate, FAx FB = AE*= Cx“. 

Fox SB=FA and SA=FB, whence FA x FBEFA x SAZAE*?, 


PRO. 4. As the tranſverſe axis is to the conjugate ; fo the conjugate, 
to the latus rectum of the tranſverſe; AB: VY :: VY : LI. | 
| See Fig. 12 


.... Tip. 
For (Prop. 1.) SL-LF=BA =2CA ; 
and SL= 2CA+LF ; and 8 >= 4CA?S Jt 
aCAXLF+LF?*: and in the right angled — 


triangle SLF, :SL*=SF* + LF*, and ſub- 
tracting LF* from theſe two values of SL; 
then 40A + 4CAxLF = SF* = 4CF*; 
and CF g CAT CAx LF. But (Prop. 2.) 
CF* = CA? + CY* = CA? > CAXLF; 


ing by 4, VI BAN LI. 


therefore CY* = CA xLF, and multiply. — f 


\ 
I 
4 
* 
3 
17 
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Con. x. 4+ the ſemi N to the ee 3 ſothe e -eonjogeny 
to half the latut rectum, CA: CLF. 


. | Cor. 2. 45 the ſomti-tranſverſe to the difance of the focus from the centre ; 
| fo: is the ſame 4ſt ance, to the ſum 71 the r and half the latus rec- 
tam, CA: CF: CF;:CA+L 


Fos, (Prop. 2. ) CF = dagen. CA +CAXxLF=CAx 
AK. | 


; | Cox. 3. The refangle BFA = I tranſverſe X T latus rectum = CA 
= ALE By Cor. 1. and Prop. 3. 


Scholawn, Since the tranſverſe axis is to the conjugate, as the 
| conjugate to the latus rectum of the tranſverſe axis; Therefore in 
| | , any other Diameters, the third Proportional, to any diameter and 
| its conjugate, is called the Lats Rectum ef that diameter. Therefore 
| in-a right-angled hyperbola, every diameter is equal to its latus 
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In a few of the io printed Copies of this Work; "oy 


Page 5 I. 6. for — y, r r. . P. 47% L6 


following errors eſcaped notice. 
This 470, Line 22. for 12ax—* read I2ax—x*. 1. 31. for 5 z, 


a2 Þa* ax + a* 


— , * „ 8 , fi — , - . n 4 # 
n r — 13s 107 wy FP $a ar P. 474, l. 13» 4 
1 XI bx 
for 


TE zbeth ee 


14 


. 1. 14. for x+ 26x+6*, r. * 4 
26x +6*. P. 475, I. 8, tor x+ M48? r. x* Tal ba. P. 47% laſtl. 


+ 
for r. _ P. 481, Ex. 2. root asl, P. 65. 1 


quotient of Ex. 4. for — , r. * P. 44. k 123 for =, 


*. 


a 
4+ '.- 48 


44 


** | bx MP 
r. — P. 495, 1. 26, for x*+ r . 496, J. 8. 


84 * 
2 


for &*= =x >, r. e. P. 498, I. 12, for 31 a. 


r. Sa, and 1. 15, for K r. 5 P. 500, I. 3, r. x*+5xy+2y*F 


=77. P. 504, I. 15 and 16, dele AF AF TES. and I. 36, dele:- :; 
AF x FB=DC*.- Laſt line, draw a Viculum over CA=CEF, P. 506. 
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